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1.0 SUMMARY OF TESTING 

 
As part of the program to provide pretreatment development and testing services to support the 
River Protection Project-Waste Treatment Plant (RPP-WTP) mission to treat Hanford tank 
waste, a ~4.5-L sample of waste from Tank 241-AN-104 was received at the Savannah River 
Technology Center (SRTC).  The waste sample was characterized and diluted to provide feed for 
pretreatment testing.  The characterization data provides a basis for rational development of 
pretreatment processes, determination of reagent requirements, verification of tank composition, 
and development of physical design parameters for the pretreatment plant. 
 
1.1 OBJECTIVES 
 
The objectives of the task as defined by the test specification and approved task plan were to: 
 

• Prepare a composite sample from the multiple 241-AN-104 samples. 

• Confirm that homogenous sub-samples can be drawn for analytical measurements. 

• Characterize the as-received 241-AN-104 sample. 

• Dilute a small portion of the sample to a 7 M sodium concentration. 

• Characterize the 7 M 241-AN-104 sample. 

• Dilute the bulk sample to a 5 M sodium concentration for use by pretreatment tasks. 

• Characterize the 5 M 241-AN-104 sample. 

• Evaluate the 5 M and 7 M diluted 241-AN-104 samples after six months of aging. 

• Compare liquid fraction analytical results to Specifications 7 requirements. 

• Compare solids fraction analytical results to Specification 8 requirements. 

• Report analytical results. 

 
1.2 CONDUCT OF TESTING 
 
A total of fifteen 500 mL jars of 241-AN-104 tank waste were received at SRTC and composited 
in a 10-L carboy.  A homogeneity test indicated the mixing and sampling system were capable of 
providing representative sub-samples of the composite.  The as-received filtered supernate and 
the solids collected were analyzed and the supernate found to have a sodium concentration of 
10.2 M.  Physical properties were measured on the as-received slurry.  A 230-mL sub-sample of 
the as-received 241-AN-104 sample was diluted to a 7 M sodium concentration using ~150 mL 
of deionized, distilled water.  The filtered supernate fraction of the 7 M diluted 241-AN-104 
sample was analyzed.  The insoluble (entrained) solids were found to be less than 2 wt% of the 
sample and, therefore, did not require analysis.  The bulk sample (~2.7 L) was diluted with 4.2 L 
of deionized, distilled water.  The filtered supernate fraction of the 5 M diluted 241-AN-104 
sample was analyzed.  The insoluble (entrained) solids were found to be less than 2 wt% of the 
sample and, as such, did not require analysis. 
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After six months, a visual examination of the 5 M diluted 241-AN-104 samples found no 
observable precipitation of solids in the either the filtered supernate or slurry samples.  With no 
precipitation observed in the aged samples, no further analysis was required as stated in Test 
Exception 24590-WTP-TEF-RT-03-028. 
 
1.3 RESULTS AND PERFORMANCE AGAINST OBJECTIVES 
 
All of the main objectives of the task were met.  However, as part of the reporting objective, data 
quality requirements were specified for each analyte.  Due to the radioactive nature of the 
sample, dilutions of the raw samples were required to allow removal from the Shielded Cells 
facility for analysis.  These dilutions combined with the presence of very low concentrations of 
some analytes in the sample make it difficult to meet all of the data quality requirements for all 
analytes.  In those limited cases where the data quality requirements were not met, quality 
control (QC) flags in the data tables identify the specific criteria not met. 
 
1.4 QUALITY REQUIREMENTS 
 
This work was conducted in accordance with the RPP-WTP QA requirements specified for work 
conducted by SRTC as identified in DOE IWO M0SRLE60.  SRTC has provided matrices to 
RPP-WTP demonstrating compliance of the SRTC QA program with the requirements specified 
by RPP-WTP.  Specific information regarding the compliance of the SRTC QA program with 
RW-0333P, Revision 10, NQA-1 1989, Part 1, Basic and Supplementary Requirements and 
NQA-2a 1990, Subpart 2.7 is contained in these matrices.  The DOE Quality and Assurance 
Requirements and Description (QARD), DOE/RW-0333P, Rev. 10, did not apply to this task. 
 
Overall the data quality for the analysis of the 241-AN-104 sample was reasonably good.  The 
quality control of the sample analysis consisted of the use of triplicate sample analysis, blanks, 
laboratory control standards (LCS), and a matrix spike (MS). 
 
The characterization task was conducted under an approved task and quality assurance plan1 
based on a test specification issued by RPP-WTP.2  The characterization data represents the 
composition of the 241-AN-104 sample received at SRTC and makes no assertions as to the 
validity of the data with respect to the tank contents as a whole or to any feed delivered from this 
tank.  Recent experience at SRS indicates a combined sampling and analytical error on the order 
of 15 - 20% associated with obtaining small samples from a well mixed waste tank.3 
 
1.5 ISSUES 
 
None  
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2.0 SAMPLE RECEIVING AND COMPOSITING 

 
A total of fifteen 500-mL glass jars of 241-AN-104 tank waste were received at SRTC in 
September 2002.  The 241-AN-104 samples were obtained from a full-depth core sample taken 
through riser 22 in August 2000.  Appendix A contains more detail on the sample history. 
 
Visual inspection at SRTC showed that about half the jars contained a clear liquid phase on top 
with only a light dusting of solids on the bottom.  The other jars were found to contain a 
crystalline solids phase on the bottom (~1/3 of the sample volume) and a clear liquid phase on 
top.  No separate organic layers were observed in any of the jars.  Many of the jars were only 
partially filled.  The fifteen jars were composited into a 10-L polyethylene carboy.  Each jar was 
weighed before and after addition through a 1/8" by 1/8" mesh screen into the carboy.  A large 
amount of solids had collected on the screen after the compositing.  The solids were collected 
separately and found to weigh 313 g.  After consulting with the customer, the solids were broken 
up and added back to the carboy.  The large chunks of crystalline solids were easily broken into 
smaller clumps with a spatula using light pressure. 
 
The volume of sample in the 10-L carboy after emptying all of the sample jars was ~4.5 L with 
~30 volume percent settled solids.  The total weight of sample added to the carboy was 6894 g 
based on the measured net weight of each jar.  Table 2-1 shows the jar and lab IDs taken from 
each jar, the measured net weight based on the full and empty weight of each jar, and the 
reported net weight of each jar from the chain of custody documentation (Appendix A).  Even 
with the inevitable loss of a few grams of sample per jar when transferring the contents to the 
carboy, the total measured weight of sample exceeds the reported net weight in the jars.  The 
discrepancy can be attributed to the difference between the measured and reported net weight in 
the three jars labeled 18380, 18386, and 18388. 
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Table 2-1.   Sample Jar IDs and Net Weights of Sample 

Jar ID Lab ID Sample Origin Measured Net 
Weight (g) 

Reported Net 
Weight (g) 

18381 S02T001107 Core 282 #12 397 398 

18383 S02T001108 Core 282 #13 374 386 

18384 S02T001110 Core 282 #17 380 391 

18388 S02T001059 Core 282 #14 343 176 

18382 S02T001109 Core 282 #16 400 410 

18385 S02T001111 Core 282 #18 374 386 

18386 S02T001061 Core 282 #19 404 260 

18264 S02T001095 2002COMP2 625 639 

18265 S02T001086 2002COMP1 623 639 

18267 S02T001096 2002COMP3 619 657 

18259 S02T001078 2002COMP 622 639 

18389 S02T001044 Core 282 #10 396 418 

18380 S02T001049 Core 282 #11 394 95 

18379 S02T001102 Core 282 #9 437 446 

18266 S02T001101 2002COMP4 506 520 

  Totals 6894 g 6460 g 
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3.0 HOMOGENEITY TESTING AND SUB-SAMPLING 

 
The 10-L carboy was equipped with a mechanical stirrer and a steel dip leg (3/8" ID) connected 
with tubing (3/8" ID) to a peristaltic pump for sampling purposes.  The steel dip leg could be 
raised or lowered to collect sample from any height in the carboy.  A homogeneity test was 
conducted to ensure that the agitation and sampling system could provide representative sub-
samples of the slurry.  Twelve ~225 mL sub-samples were obtained and collected into 250 mL 
graduated cylinders.  The sub-samples were obtained from either the top, bottom, or midpoint of 
the original sample height in the 10-L carboy.  The first sub-sample was obtained after 1 hour of 
mixing and 1/2 hour of re-circulation through the sampling pump system.  The dip leg was then 
moved to the position for the next sampling event and the sample re-circulated for 15 minutes 
before obtaining the next sample.  After settling for 24 hours the volume of settled solids in each 
of the 12 graduated cylinders was recorded.  Table 3-1 shows the results of the homogeneity test 
on the as-received 241-AN-104 sample.  
 
The average volume percent settled solids of the twelve sub-samples after settling for 24 hours 
was 89.9 %, with a percent relative standard deviation of 1.64 %.  The volume percent solids 
reading from the 10-L carboy prior to the homogeneity test indicated the settled solids were only 
~30 %.  Since the solids in the sub-samples appeared to be much finer in size relative to the 
original unmixed sample, and were settling very slowly, the solids were allowed to settle for 
another 24 hours.  After 48 hours the average volume percent settled solids of the twelve sub-
samples was 80.1%, with a percent relative standard deviation of 2.39 %.  The data collected 
indicated the sampling system provided representative sub-samples independent of sampling 
height or sampling order.  The agitation system appears to have converted the large coarse 
crystalline solids into very fine particles that were much easier to keep suspended and very slow 
to settle. 
 
One of the twelve 225-mL sub-samples was kept as an archive sample.  Another 2 sub-samples 
were kept for chemical and physical characterization.  A fourth sub-sample was set aside for use 
in the 7 M dilution task.  The remaining eight sub-samples were returned to the carboy for bulk 
dilution of the sample to 5 M sodium. 
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Table 3-1.   Homogeneity Test Results of the As-Received 241-AN-104 Sample 

Cylinder 
No. 

Sampling 
Height in 
Carboy 

Volume of 
Sample (mL) 

Volume of Settled 
Solids @ 24 hours 

(mL) 

Volume 
Percent Solids 

@ 24 hours 

Volume of 
Settled Solids 
@ 48 hours 

(mL) 

Volume Percent 
Solids  

@ 48 Hours 

1 Top 245 217 88.6% 190 77.6% 

2 Midpoint 242 215 88.8% 190 78.5% 

3 Bottom 229 204 89.1% 180 78.6% 

4 Top 248 220 88.7% 198 79.8% 

5 Midpoint 248 221 89.1% 200 80.6% 

6 Bottom 250 228 91.2% 205 82.0% 

7 Top 239 214 89.5% 190 79.5% 

8 Midpoint 257 240 93.4% 214 83.3% 

9 Bottom 234 214 91.5% 188 80.3% 

10 Top 233 210 90.1% 180 77.3% 

11 Midpoint 245 217 88.6% 200 81.6% 

12 Bottom 246 222 90.2% 202 82.1% 

   Average 89.9%  80.1% 

   Std Dev. 1.47%  1.91% 

   %RSD 1.64%  2.39% 

 
 



 WSRC-TR-2003-00479, REVISION 0 
SRT-RPP-2003-00222, REVISION 0 

 

-7- 

 
4.0 DILUTION OF THE AS-RECEVIED 241-AN-104 SAMPLE  

TO 5 M AND 7 M SODIUM 
 
4.1 BULK DILUTION OF THE AS-RECEIVED SAMPLE TO 5 M SODIUM 
 
The as-received 241-AN-104 sample was diluted with deionized, distilled water to provide a 
sodium concentration in the supernate of ~5 M. The volume of water required to dilute 2.7 L of 
the as-received sample to a 5 M sodium concentration was calculated based on the assumption of 
no dissolution of the solids in the sample.  Since a large percentage of the solids were expected 
to dissolve during the dilution, the calculation provided a measure of conservatism to ensure the 
target sodium concentration would not be overshot.  A total volume of 4.18 L of deionized 
distilled water was added to the sample in several steps to prevent overshooting the 5 M sodium 
endpoint.  After the final dilution, analysis of the filtered supernate indicated a final sodium 
concentration of 5.12 M.  The final sample volume after dilution to a 5 M sodium concentration 
was approximately 6.70 L. 
 
Samples of the filtered supernate were sent for analysis and a limited number of physical 
property measurements were made on the 5 M diluted sample.  Analysis of the insoluble solids 
was not required since the solids concentration was much less than 2 wt%. 
 
4.2 DILUTION OF THE AS-RECEIVED SAMPLE TO 7 M SODIUM 
 
A 230-mL sub-sample of the as-received 241-AN-104 sample was diluted to a 7 M sodium 
concentration using ~150 mL of deionized, distilled water.  The filtered supernate fraction of the 
7 M diluted 241-AN-104 sample was analyzed.  The insoluble (entrained) solids were found to 
be less than 2 wt% of the sample and, therefore, did not require analysis. 
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5.0 SAMPLE PREPARATION FOR ANALYSIS 

 
5.1 PREPARATION OF SAMPLES FOR THE ANALYSIS OF LIQUID FRACTIONS 
 
Samples of the supernate were obtained by vacuum filtering a portion of the sample through a 
0.45µ Nylon filter disc.  Portions of the filtered supernate were diluted with deionized distilled 
water or nitric acid to reduce the sample activity and allow removal from the Shielded Cells for 
chemical characterization.  Generally a 15 - 20 fold dilution was required on supernate samples 
to meet the dose limits for the analytical laboratories.  All sample preparations of the filtered 
supernate samples were conducted in triplicate.  Supernate samples were analyzed for species 
listed in the test specification.  Section 7.0 presents the results of the analyses.  The weight of the 
solids collected was recorded to calculate the weight percent of damp vacuum filtered solids.  
Solids collected on the filter were not washed to remove interstitial supernate. 
 
A blank was prepared concurrently with the sample preparations, substituting deionized distilled 
water in place of the sample aliquot. 
 
Additional sample preparations specific to individual analytical methods were conducted by the 
Analytical Development Section (ADS) on the samples removed from the Shielded Cells, as 
necessary. 
 
5.2 PREPARATION OF SAMPLES FOR THE ANALYSIS OF SOLIDS FRACTIONS 
 
Samples of the solids fraction were prepared for analysis by aqua-regia digestion and fusion with 
sodium peroxide followed by uptake in hydrochloric acid.  For the aqua-regia digestion and 
fusion with sodium peroxide methods, solids were collected by vacuum filtering a portion of the 
sample through a 0.45µ Nylon filter disc.  Solids collected on the filter were not washed to 
remove interstitial supernate.  The solids collected were dried at 100° C until the dry weight of 
the solids remained stable (i.e., less than 5 mg change in weight between measurements).  
Weighed portions of the dried solids were digested and diluted to reduce activity and allow 
removal from the Shielded Cells.  Sample preparations for some radiochemical analyses, such as 
C14 and I129, were conducted in the Shielded Cells with the undigested damp solids prior to 
removal for analysis.  All sample preparations were conducted in triplicate.  Section 7.0 presents 
the results of the dried solids analysis of the 241-AN-104 sample. 
 
Duplicate digestions of a glass standard containing many of the elements found in tank samples 
were prepared concurrently with the sample digestions.  Table 5-1 lists the composition of the 
Analytical Reference Glass-1 (ARG-1) glass standard.4  A blank was prepared concurrently with 
the sample preparations consisting of the digestion reagents and incorporated any manipulations 
and dilutions conducted on the sample. 
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A water contact of the unwashed, damp, as-received solids collected by vacuum filtering a 
portion of the sample through a 0.45µ Nylon filter disc was also conducted to allow analysis of 
water soluble species present in the solids.  Section 7.0 presents the results of the water contact 
of the 241-AN-104 as-received solids on a wet solids basis. 
 
Additional sample preparations specific to individual analytical methods were conducted by the 
Analytical Development Section on the samples removed from the Shielded Cells as necessary. 
 
5.3 DOSE RATE LIMITS FOR ANALYTICAL LABORATORIES 
 
Samples sent to the analytical laboratories require dose rates of <10 mrem/hr whole body dose 
and <1000 mrem/hr extremity dose. In order to avoid exceeding the dose rate limits and the need 
for re-preparing the samples, dilutions were made targeting a whole body dose rate of between  
2 - 5 mrem/hr.  This working dose rate range provides some cushion against the unavoidable 
presence of contamination on the outside of the sample bottles.  Additionally, sample handling in 
the cells, such as pipetting, weighing, or transferring from one container to another, invariably 
leads to some contamination of the sample.  Efforts to minimize the level of contamination 
include regular cleaning of the manipulator fingers, cleaning of cell surfaces, and the use of clean 
supplies.  Blanks prepared in the Shielded Cells in the same manner as the sample provide some 
indication of the level of contamination introduced. 
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Table 5-1.   Composition of the Analytical Reference Glass-1 Standard 

Element Wt% in Glass 

Al 2.50% 

B 2.69% 

Ba 0.079% 

Ca 1.02% 

Cr 0.064% 

Cu 0.003% 

Fe 9.79% 

K 2.26% 

Li 1.49% 

Mg 0.52% 

Mn 1.46% 

Na 8.52% 

Ni 0.83% 

P 0.11% 

Si 22.4% 

Sr 0.003% 

Ti 0.69% 

Zn 0.016% 

Zr 0.096% 
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6.0 PHYSICAL PROPERTY MEASUREMENTS 

 
6.1 DENSITY AND WEIGHT PERCENT SOLIDS MEASUREMENTS 
 
The weight percent total solids in the samples were measured in the Shielded Cells using a 
conventional drying oven at 100 °C.  The weight percent dissolved solids in a sample of the 
filtered supernate were measured in the same manner.  The weight percent insoluble solids were 
measured by filtering a known weight of the sample through a pre-weighed 0.45 µ nylon filter 
disc.  The filter disc and solids obtained were dried using a conventional drying oven at 100 °C. 
The weight percent vacuum filtered solids were measured by filtering a known weight of the 
sample and determining the weight of damp solids recovered.  The weight percent oxides were 
measured by first measuring the weight percent total solids of the sample in an oven at 100° C.  
The sample was then placed in furnace and heated to 1050 °C to determine the weight percent 
oxides.  All filtrations were made through a 0.45 µ Nylon membrane.  All measurements were 
made in triplicate.  
 
Wt% dissolved solids (wt dissolved solids/wt of supernate) x 100 
Wt% total solids (wt total solids/wt of total sample) x 100 
Wt% insoluble solids (wt insoluble solids/wt of total sample) x 100 
Wt% vacuum filterable solids (wt of damp solids/wt of total sample) x 100 
Wt% oxides (wt of oxides/wt of dry solids in sample) x 100 
 
Density measurements were made in the Shielded Cells on both the total sample and the filtered 
supernate.  The temperature in the Shielded Cells varies between ~18 - 25 °C depending on the 
temperature outside the building.  The temperature was recorded for all density measurements 
and noted in the tables of analytical results. 
 
6.2 RHEOLOGY MEASUREMENTS 
 
Rheology measurements were made on the as-received 241-AN-104 sample in triplicate at 25 °C 
and 35 °C.  The as-received 241-AN-104 sample behaved like a Newtonian fluid.  The low 
solids content and sample volume available precluded the measurement of the yield strength of 
the sample.  Table 6-1 provides a summary of the results.  Appendix B contains a detailed 
account of the rheology measurements.  
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Table 6-1.   Summary of Rheological Measurements of the As-Received 241-AN-104 
Sample 

Sample Temperature 
(°C) 

Fitted Shear Rate 
Range  

(s-1) 

Viscosity  
(cP) 

Replicate 1 25 0-2700 27.5 

Replicate 2 25 150-2700 28.3 

Replicate 3 25 0-2700 27.0 

Replicate 1 35 282-2700 23.3 

Replicate 2 35 228-2700 22.9 

Replicate 3 35 0-2700 24.0 
 
 
6.3 PARTICLE SIZE MEASUREMENTS 
 
The Contained Scanning Electron Microscope (CSEM) was used to study the physical features 
of the 241-AN-104 particles and their structural relationships.  The CSEM was used to produce 
an EDX (energy dispersive x-ray) spectrum, which gives a qualitative elemental analysis of the 
sample constituents.  Samples were measured in triplicate.  Particle size measurements by laser 
light scattering techniques could not be obtained because the dose rates were too high for the 
quantity of sample required for this analysis.  Qualitative analysis of the 241-AN-104 solids 
shows the following elements:  Na, Al, K, Cr, and Si.  The solids in the 241-AN-104 sample 
appear to be mainly composed of crystalline, precipitated salts.  An estimate of the particle size 
from the micrographs ranges from large platelets of >40 µm to smaller particles of ~4 µm. 
Appendix C shows micrographs from the CSEM analysis. 
 
6.4 HEAT CAPACITY 
 
Heat capacity measurements were performed on the as-received 241-AN-104 sample in triplicate 
using a Differential Scanning Calorimeter.  During the measurements, one of the three sample 
cups leaked.  The remaining two samples were each run twice.  Table 6-2 shows the average heat 
capacity for each of the two sample replicates.  The results were converted to units of J/g-°C 
using the conversion factor of 4.1876 J/cal.  The heat capacity of pure water was measured 
concurrently with the samples and found to be 0.982 cal/g-°C versus the theoretical value of  
1.0 cal/g-°C.  Plots of the heat capacity as a function of temperature for each of the sample 
replicates are shown in Appendix D. 
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Table 6-2.   Summary of Heat Capacity Measurements of the As-Received 241-AN-104 
Sample 

 

Sample Average Heat Capacity 
(Cal/g-°C) 

Average Heat 
Capacity (J/g-°C) 

Replicate 1 0.758 3.17 

Replicate 2 0.743 3.11 

Average 0.751 3.14 

%RSD 1.4% 1.4% 
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7.0 ANALYTICAL RESULTS AND DATA EVALUATION 

 
7.1 GENERAL INFORMATION 
 
Table 7-1 through Table 7-10 provide the physical properties and chemical and radiochemical 
composition of the 241-AN-104 tank waste sample received at SRTC.  The tables include the 
results of all replicates, blanks, laboratory control and matrix spike recoveries, and quality 
control flags within each table to allow easy identification of data quality.  Analytical results for 
liquid samples use units of mg/L or mCi/L.  Appendix E contains the raw data for all analyses. 
The following list identifies the data tables included in this section with a brief description of the 
sample analyzed: 
 
Table 7-1 Abbreviations of analytical methods used for each analysis 
Table 7-2 Physical properties (density and wt% solids measurements) of the as-received 

241-AN-104 sample 
Table 7-3 Chemical (inorganic and organic) and radiochemical composition of the filtered 

supernate from the as-received 241-AN-104 sample 
Table 7-4 Physical properties (density and wt% solids measurements) of the 7 M diluted 

241-AN-104 sample 
Table 7-5 Chemical (inorganic and organic) and radiochemical composition of the filtered 

supernate from the 7 M diluted 241-AN-104 sample 
Table 7-6 Physical properties (density and wt% solids measurements) of the 5 M diluted 

241-AN-104 sample 
Table 7-7 Chemical (inorganic and organic) and radiochemical composition of the filtered 

supernate from the 5 M diluted 241-AN-104 sample 
Table 7-8 Chemical (inorganic and organic) and radiochemical composition of the aqua-

regia digestion of the filtered solids from the as-received 241-AN-104 sample 
Table 7-9 Chemical (inorganic and organic) and radiochemical composition of the sodium 

peroxide fusion digestion of the filtered solids from the as-received 241-AN-104 
sample 

Table 7-10 Chemical (inorganic and organic) and radiochemical composition of the water 
contact of the filtered solids from the as-received 241-AN-104 sample 

 
7.2 QC FLAGS 
 
The analytical results in tables include a QC flag in the last column to indicate failure to meet the 
quality control requirements stated in the test specification.  The test specification and approved 
task plan for the characterization of the 241-AN-104 samples set requirements for the minimum 
reportable quantity (MRQ), the percent relative standard deviation (%RSD) for the three 
replicate samples, the percent recovery of the laboratory control standard (LCS), and the percent 
recovery of the matrix spike (MS) in the analysis of each analyte.  In addition, analyses in which 
the concentration of the analyte in the blank exceeded 5% of the concentration in the sample 
were flagged.  Results where the analyte concentration was less than ten times the estimated 
detection limit (DL) for the analyte were also flagged.  The DL for the analyte was determined 
based on the analysis of high purity standards. Values less than ten times the DL typically have 
greater uncertainty.   
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The following defines the QC flags used in the tables: 
 
None Analyte meets all QC requirements. 

UM Analyte does not meet the MRQ requirement. 

UR Analyte does not meet the %RSD requirement. 

UL Analyte does not meet the percent recovery of the LCS requirement. 

US Analyte does not meet the percent recovery of the MS requirement. 

UB Analyte concentration in the blank exceeds 5% of the concentration measured in the 

sample. 

UE Analyte concentration measured at less than ten times the DL for the sample. 

UG Analyte concentration in the glass standard exceeds 5% of the concentration measured in 

the sample. This flag is only used for the analysis of solids samples and only for those 

analytes not present in the glass standard. 

 
In general, most of the QC failures can be attributed to low concentrations present in the sample, 
exacerbated by the dilution necessary to allow removal of the samples from the Shielded Cells 
for analysis in the ADS laboratory hoods.  In particular, meeting the MRQ requirement depends 
heavily on the dilution required for handling the sample.  In other cases, extensive sample 
preparation in the Shielded Cells led to contamination of the sample as evidenced by significant 
concentrations of radionuclides in the blanks.  With many of the radionuclides in the sample 
being present at very low concentrations (e.g., at or near the detection limits), a small amount of 
contamination introduced into the sample can lead to large errors in the measurement.  The 
presence of contamination in the sample generally led to large %RSD for the replicate analyses. 
 
7.3 DATA EVALUATION 
 

7.3.1   Discussion of Table 7-2, Physical Properties of the As-Received 241-AN-104 Sample 
• All measurements met the QC requirements.  

 
• Only single measurements of the weight percent insoluble solids and vacuum filtered 

solids were made due to the low solids content of the sample. These analyses generally 
show poor reproducibility as a result of varying amounts of interstitial supernate being 
trapped in the solids. The solids cannot be washed to remove the interstitial supernate 
because a high percentage of the solids would dissolve in water. 
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Table 7-2 -  continued 

• The weight percent insoluble solids value is biased high due to presence of interstitial 
supernate in the solids filtered from the sample.  The solids filtered from the sample 
could not be washed since most of the material would dissolve.  The weight percent 
insoluble solids calculated from the weight percent total solids and the weight percent 
dissolved solids was 8.88 wt%. 

• The results of the weight percent oxide determination for the filtered supernate and the 
filterable solids of the as-received 241-AN-104 sample appear to be counter-intuitive.  
However, from the aqua-regia digestion, the majority of the filterable solids (unwashed) 
in the as-received sample appear to be precipitated salts (~30 wt% Na).  The water 
contact dissolution of the solids indicates NaNO3 as the predominant salt.   Water 
insoluble solids account for only a very small fraction of the filterable solids. With the 
weight percent oxide values calculated from the gram of oxide produced per gram of dry 
solids, and the fact that both the supernate and the filterable solids contain predominately 
sodium salts, the weight percent oxide values for the supernate and filterable solids 
should be very similar.  The weight percent oxide value for filterable solids being lower 
than the supernate value may be due to experimental error since the sample size used for 
the filterable solids was less than 0.2 g versus 1.5 – 2 g used for the supernate samples.  
However, the filterable solids appear to be mostly NaNO3 while the supernate dried 
solids were calculated to be only ~30 wt% NaNO3.  The higher loss in weight during 
calcining of the filterable solids may be attributable to the greater conversion of nitrate 
versus some of the other salts present in the supernate sample. 

 

7.3.2  Discussion of Table 7-3, Composition of the As-Received 241-AN-104 Supernate 
Sample 

• Good agreement (4% difference) was obtained for the cation/anion balance although the 
anion concentration appears slightly low.  Using the sodium and potassium values from 
AA for the cation concentration yields 10.1 M.  Summing the concentrations of free 
hydroxide, Al from ICP-ES, TIC calculated as a carbonate concentration, and the anions 
obtained from IC produces an anion concentration of 10.5 M. Substituting the sodium 
value from ICP-ES raises the cation concentration to 10.2 M and lowers the percent 
difference to 3%. 

• The sodium concentrations obtained from ICP-ES and AA show good agreement with a 
difference of only 1%. 

• The potassium concentrations obtained from ICP-ES and AA show reasonable agreement 
with a difference of 17%. The ICP-ES analysis produced the higher value of the two 
measurement techniques. 
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Table 7-3 - continued 

• Poor agreement was obtained between the phosphorus concentrations from IC and  
ICP-ES.  Comparing the molarity of phosphate as determined by IC with the molarity of 
phosphorus from ICP-ES shows a difference of 2X.  The phosphorus concentration in the 
sample is quite low and was less than 10 times the detection limit for the IC analysis.  
The molarity of sulfur in the sample also shows a 2X difference between the results from 
the IC and ICP-ES for that element.  In both cases the ICP-ES produced the higher value.  
The difference in the results produced by the two methods may be a result of sample 
matrix.  The sample was diluted with nitric acid for the ICP-ES method.  Water was used 
to dilute the sample for analysis by IC since nitric acid would compromise the analysis of 
the anions. 

• Approximately 2/3 of the total organic carbon remains unaccounted for after summing 
the carbon contribution from formate, oxalate, acetate, and glycolate from the IC and 
comparing to the results of the TOC analysis.  SRTC has no method for gluconate which 
may account for some of the difference between TOC and the organics measured. 

• The Cs137 value from gamma counting shows good agreement with the value obtained 
from the ICP-MS with a difference of only 9%.  The Tc99 values from counting and the 
ICP-MS method show a difference of 17%.  The ICP-MS produced the higher value of 
the two methods. 

• For the anion analysis (IC designator in the table), the PO4
3- and Br- were flagged for 

values less than 10X the detection limit.  The oxalate result was flagged for not meeting 
the MRQ of 1.5E+02 mg/L. 

• The ammonia result was flagged for not meeting the required MRQ of 1.4E+02 mg/L. 

• Both the TIC and TOC matrix spike recoveries were outside the required range.  The high 
TIC spike recovery appears to be due to the sample adsorbing CO2.  The TOC matrix 
spike recovery was just outside of the 75-125% range. 

• Boron, lead, cerium, and vanadium from the ICP-ES analysis were flagged for results less 
than 10X the detection limits.  Both Li and Ba were flagged for not meeting the required 
MRQ.  The Li detection limit was ~5X the MRQ, while the Ba detection limit was ~2X 
the required MRQ.  Ce and Pb were also flagged for high %RSD attributable to the 
concentrations being close to the detection limits. 

• The results for Hg, As, and Se were flagged for not meeting the MRQ. 

• The results for citrate, glycolate, succinate, EDTA, HEDTA, IDA, and NTA were all 
flagged for not meeting the suggested MRQs. 

• The Rb result from ICP-MS was flagged due to a low LCS recovery for mass 85.  The 
LCS recovery for mass 86, however, was within the required range. 

• The W result from the ICP-MS was flagged due to a matrix spike recovery for mass 182 
higher than the required 75-130%.  For mass 183, the spike recovery was within the 
required range at 88%. 
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Table 7-3 - continued 

• The Cs137 result from the ICP-MS was flagged due to a low matrix spike recovery for 
mass 137.  Recoveries for the Ba in the standard at mass values of 134, 135, 136, and 138 
were all within the required range. 

• The U235 result from the ICP-MS was flagged for a value less than 10X the detection 
limits. 

• The Sn126 result from separation/extended counting was flagged for a %RSD slightly 
higher than the required 15%.  The Pa231 was all flagged for not meeting the MRQ. 

• The I129 results were flagged for a %RSD slightly higher than the required 15%. 
 

7.3.3  Discussion of Table 7-4, Physical Properties of the 7 M Diluted 241-AN-104 Sample 

• All measurements met the QC requirements.  The results for the 7 M diluted sample 
appear to follow the expected trend with respect to the results from as-received sample 
(i.e., decreasing concentrations of analytes following dilution).  However, since a large 
fraction of the solids present in the as-received sample dissolved during the dilution to  
7 M sodium a direct correlation cannot be made between the results for the two samples. 

• Only single measurements of the weight percent insoluble solids and vacuum filtered 
solids were made due to the low solids content of the sample.  These analyses generally 
show poor reproducibility as a result of varying amounts of interstitial supernate being 
trapped in the solids.  The solids cannot be washed to remove the interstitial supernate 
because a high percentage of the solids would dissolve in water. 

 

7.3.4  Discussion of Table 7-5, Composition of the 7 M Diluted 241-AN-104 Supernate 
Sample 

• In general, the results for the 7 M diluted sample appear to follow the expected trend with 
respect to the results from as-received sample (i.e., decreasing concentrations of analytes 
following dilution).  However, since a large fraction of the solids present in the  
as-received sample dissolved during the dilution to 7 M sodium, a direct correlation 
cannot be made between the results for the two samples.  Large discrepancies between 
the concentrations found in the two samples are noted in the discussion that follows. 

• Good agreement (4% difference) was obtained for the cation/anion balance.  Using the 
sodium and potassium values from AA for the cation concentration yields 6.58 M.  
Summing the concentrations of free hydroxide, Al from ICP-ES, TIC calculated as a 
carbonate concentration, and the anions obtained from IC produces an anion 
concentration of 6.32 M.  Substituting the sodium value from ICP-ES in place of the AA 
value raises the cation concentration to 7.40 M and percent difference to 16%. 

• The sodium concentrations obtained from ICP-ES and AA show good agreement with a 
difference of 13%. 

 



 WSRC-TR-2003-00479, REVISION 0 
SRT-RPP-2003-00222, REVISION 0 

 

-22- 

Table 7-5 - continued 

• The potassium concentrations obtained from ICP-ES and AA show a difference of ~3%.  

• The phosphorus concentration measured by IC and ICP-ES shows a difference of 30%.  
The sulfur concentration by the same two methods show a difference of 40%.  In both 
cases the ICP-ES produced the higher values of the two measurement techniques.  The 
difference in the results produced by the two methods may be a result of sample matrix.  
The sample was diluted with nitric acid for the ICP-ES method.  Water was used to dilute 
the sample for analysis by IC since nitric acid would compromise the analysis of the 
anions. 

• Approximately 85% of the total organic carbon remains unaccounted for after summing 
the carbon contribution from formate, oxalate, acetate, and glycolate from the IC and 
comparing to the results of the TOC analysis.  SRTC has no method for gluconate, which 
may account for some of the difference between TOC and the organics measured.  The  
7 M samples TOC was ~2X the level determined in the as-received sample.  This 
comparison does not follow the expected trend with dilution of the as-received sample.  
However, the solids in the as-received sample could possibly contain some organic 
carbon in the form of precipitated oxalate salts that could dissolve during the dilution.  
The oxalate concentration in the 7 M sample was slightly higher than the concentration 
found in the as-received supernate.  Additionally, the oxalate concentration in the water 
contact of the as-received solids (Table 7-10) shows elevated levels of oxalate relative to 
other anions versus the ratios of these anions measured in the as-received supernate 
sample.  This indicates that some oxalate may be dissolving from the solids during the 
water contact. 

• The Cs137 value from gamma counting shows good agreement with the value obtained 
from the ICP-MS (11% difference).  The Tc99 values from counting and the ICP-MS 
method show a difference of only 2%. 

• For the anion analysis (IC designator in the table) several analytes (PO4
3-, C2O4

2-, F-, Br-, 
CHO2

-) were flagged for values less than 10X the detection limit.  The F- concentration in 
the 7 M sample was found to be 3.5X higher than the concentration found in the as-
received supernate sample. 

• The ammonia result was flagged for not meeting the required MRQ of 1.4E+02 mg/L. 

• Several of the elements from the ICP-ES analysis (B, Ce, Fe, Pb, and V) were flagged for 
being less than 10 times the detection limit.  The Ba and Li results were flagged for not 
meeting the required MRQ.  The sample blank showed a Si concentration greater than 
5% of the sample concentration. 

• The results for Hg, As, and Se were flagged for not meeting the MRQ.  Arsenic was also 
flagged for a high matrix spike recovery.  At the low arsenic concentrations in the sample 
a small amount of an interfering species can lead to large errors in the spike recovery. 

• The results for citrate, glycolate, succinate, EDTA, HEDTA, IDA, and NTA were all 
flagged for not meeting the suggested MRQs.  The acetate was flagged for a result less 
than 10X the detection limit and consequently a high %RSD. 
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Table 7-5 - continued 

• The results for citrate, glycolate, succinate, EDTA, HEDTA, IDA, and NTA were all 
flagged for not meeting the suggested MRQs.  The acetate was flagged for a result less 
than 10X the detection limit and consequently a high %RSD. 

• The W value from the ICP-MS was flagged for a high matrix spike recovery. 

• The Pa231 was flagged for not meeting the required MRQ. 

• The Sr90 was flagged for an %RSD slightly above the required 15%. 

• The Se79 result was flagged for being less than 10 times the detection limits.  The low 
concentration present in the sample led to a high %RSD for two results above the 
detection limit. 

 

7.3.5  Discussion of Table 7-6, Physical Properties of the 5 M Diluted 241-AN-104 Sample 

• All measurements met the QC requirements.  The results for the 5 M diluted sample 
appear to follow the expected trend with respect to the results from as-received and 7 M 
diluted samples (i.e., decreasing concentrations of analytes following dilution).  
However, since a large fraction of the solids present in the as-received sample dissolved 
during the dilution to 5 M sodium, a direct correlation cannot be made between the 
results for the samples. 

• Only single measurements of the weight percent insoluble solids and vacuum filtered 
solids were made due to the low solids content of the sample.  These analyses generally 
show poor reproducibility as a result of varying amounts of interstitial supernate being 
trapped in the solids.  The solids cannot be washed to remove the interstitial supernate 
because a high percentage of the solids would dissolve in water. 

 

7.3.6  Discussion of Table 7-7, Composition of the 5 M Diluted 241-AN-104 Supernate 
Sample 

• In general, results for the 5 M diluted sample appear to follow the expected trend with 
respect to the results from the as-received sample (i.e., decreasing concentrations of 
analytes following dilution).  However, since a large fraction of the solids present in the 
as-received sample dissolved during the dilution to 5 M sodium a direct correlation 
cannot be made between the results for the samples.  Large discrepancies between the 
concentrations found in the samples are noted in the discussion that follows. 

• Good agreement (3% difference) was obtained for the cation/anion balance.  Using the 
sodium and potassium values from AA for the cation concentration yields 5.17 M.  
Summing the concentrations of free hydroxide, Al from ICP-ES, TIC calculated as a 
carbonate concentration, and the anions obtained from IC produces an anion 
concentration of 5.03 M.  Substituting the sodium value from ICP-ES in place of the AA 
value raises the cation concentration to 5.19 M. 
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Table 7-7 - continued 

• The sodium concentrations obtained from ICP-ES and AA show good agreement with a 
difference of <1%. 

• The potassium concentrations obtained from ICP-ES and AA show a difference of ~6%. 

• Approximately 72% of the total organic carbon remains unaccounted for after summing 
the carbon contribution from formate, oxalate, acetate, and glycolate from the IC and 
comparing to the results of the TOC analysis.  SRTC has no method for gluconate, which 
may account for some of the difference between TOC and the organics measured.  The  
5 M samples TOC was ~2X the level determined in the as-received sample and 
approximately the same as the 7 M diluted sample.  This comparison does not follow the 
expected trend with dilution of the as-received sample.  However, the solids in the  
as-received sample could possibly contain some organic carbon in the form of 
precipitated oxalate salts that could dissolve during the dilution.  The oxalate 
concentration in the 5 M sample was slightly higher than the concentration found in the 
as-received supernate and the 7 M diluted sample.  Additionally, the oxalate 
concentration in the water contact of the as-received solids (Table 7-10) shows elevated 
levels of oxalate relative to other anions versus the ratios of these anions measured in the 
as-received supernate sample.  This indicates that some oxalate may be dissolving from 
the solids during the water contact. 

• The Cs137 value from gamma counting and the value obtained from the ICP-MS show a 
difference of 25%.  The value from gamma counting provides the more conservative 
(higher) value.  The Tc99 values from counting and the ICP-MS method show a 
difference of only 1%. 

• The oxalate from IC anion analysis shows a 2X increase relative to the 7 M diluted 
sample.  The F- concentration in the 5 M diluted sample dropped ~3X from the 
concentration measured in the 7 M diluted sample.  The fluoride value for the 5 M diluted 
sample and the as-received sample suggest the fluoride concentration measure in the 7 M 
diluted sample may be erroneous. 

• Several elements from the ICP-ES analysis (Ag, Ce, Fe, La, P, Pb, S, Si, and V) were 
flagged for being less than 10 times the detection limit.  The B, Ba, and Li results were 
flagged for not meeting the required MRQ.  The Ce concentration increased ~5X relative 
to the as-received and 7 M diluted samples.  Most of the increase can be attributed to the 
Ce contamination, as evidenced by the concentration found in the blank sample.  The iron 
concentration also increased ~10X relative to the as-received and 7 M diluted samples, 
again attributed to sample contamination, as evidenced by the levels observed in the 
blank sample. 

• The result for Na by AA was flagged for a %RSD slightly higher than the required 3.5%. 
The results for As and Se were flagged for not meeting the MRQ.  The Se was also 
flagged for a high matrix spike recovery. 

• Results for EDTA, HEDTA, IDA, and NTA were all flagged for not meeting the 
suggested MRQs.  The acetate and citrate were flagged for low matrix spike recoveries. 
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Table 7-7 - continued 

• In the ICP-MS, the W value was flagged for a high matrix spike recovery.  The I127 
showed blank contamination and the Pu239 did not meet the required MRQ.  The U235 was 
flagged for a result less than 10X the detection limit.  The U238 value increased by ~30-
50% over the concentrations found in the as-received and 7 M diluted samples.  The ICP-
MS for all three samples (as-received, 7 M diluted, and 5 M diluted) were rerun and 
showed the same result. 

• From gamma counting, the Cs137 and Sn126 were flagged for %RSDs slightly higher than 
the required 15%.  Pa231 was all flagged for not meeting the required MRQ. 

• The Se79 result was flagged for not meeting the required MRQ. 

• The Pu239/240, Pu241, and Cm243/244 from alpha counting were flagged for %RSDs slightly 
higher than the required 15%.  Additionally, the sample blank showed contamination 
with Pu239/240 and Cm243/244. 

 

7.3.7  Discussion of Table 7-8, Composition of the Aqua-Regia Digested As-Received  
241-AN-104 Filterable Solids 

 

• The results for As and Se by AA were flagged for not meeting the MRQ.  The As was 
also flagged for a high matrix spike recovery. 

• Several of the elements from the ICP-ES analysis (B, Be, Cd, Li, Mo, Sb, Ti, U, Zn, and 
Zr) were flagged for not meeting the MRQs.  Several of the elements (Ca, Cu, La, Ni, P, 
Pb, S, and Sr) were flagged for results less than 10X the detection limits.  Cu and Ni were 
flagged for not meeting the required % RSD, however, in both cases the results were also 
less than 10 times the detection limits.  S, U, and V were found in the glass standard at 
greater than 5% of the sample concentration.  The sample blank showed contamination 
with K.  However, the K contamination was not observed in the AA method for 
potassium. 

• The sodium result by AA and ICP-ES show good agreement with a difference of 7%. 

• The potassium result by AA and ICP-ES show poor agreement with a difference of 
500%.  The large difference between the two results is attributed to the blank 
contamination observed in the ICP-ES result.  The K in the glass standards for both 
methods is within 15% of the expected concentration.  The AA method for K generally 
shows less interference from matrix effects and should be considered the more reliable 
value. 

• The results from the ICP-MS show contamination of the glass standard for Y, Ru, Pr, 
Sm151, Ta, Bi, W, Th, Rb, I127, and Cs133.  The blank sample made with the same 
chemicals and preparation steps only shows contamination with Ru, Bi, and I127.  The 
U233 and U234 results were flagged for not meeting the required MRQs.  The Np237 and 
U236 results were less than 10X the detection limits. 
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Table 7-8 - continued 

• The Tc99 from liquid scintillation was flagged for contamination found in one replicate of 
the glass standard.  The Tc99 values determined by liquid scintillation and by ICP-MS 
show good agreement with a difference of <1%. 

• The Cs137 concentration measured by gamma spectroscopy and ICP-MS show a 
difference of ~5x.  The values for Cs135 and Cs137 from the ICP-MS have a high bias due 
to the presence of Ba in the solids and should not be considered reliable.  The results for 
mass 133 may be biased high also due to the presence of a significant interference or 
contamination in the glass standard.  The glass standards containing Ba show the 
expected values at mass 135 and 137 based on natural abundance. 

• However, using the Cs isotopic ratios from the 241-AN-104 supernate data of 3.7:1:1.3 
(Cs133:Cs135:Cs137) and the Cs133 result for the solids from ICP-MS, the estimated value 
for Cs137 (2.92E+02 mCi/Kg) agrees well with the value for Cs137 measured by gamma 
spectroscopy (2.99E+02 mCi/Kg).  This indicates that the Cs133 value from the ICP-MS 
for the solids appears to be reasonable and the contamination seen in the glass standard at 
mass 133 may not be present in the sample. 

• The C14 result was flagged due to a low spike recovery.  The high activity level of the 
sample required additional separation steps to isolate the C14 from other activity.  The 
Pu238 and Pu241 from alpha counting were flagged for %RSDs slightly higher than the 
required 15%.  Additionally, the sample blank and glass standard showed contamination 
with Pu238.  The glass standard also showed contamination with Pu239/240.  The Am241, 
Am243, and Cm243/244 were flagged for not meeting the required MRQ.  The samples were 
re-prepared and analyzed a second time with essentially the same results. 

 

7.3.8  Discussion of Table 7-9, Composition of the Sodium Peroxide Fusion Digested As-
Received 241-AN-104 Filterable Solids 

• The result for As by AA was flagged for not meeting the MRQ and also for a high matrix 
spike recovery.  The K result agrees with the K by AA for the aqua-regia samples with a 
difference of 12%. 

• Many of the elements in the ICP-ES analysis (B, Ba, Be, Cd, Ce, Cu, K, La, Li, Mg, Mo, 
P, Pb, Sb, U, and V) flagged for results less than 10X the detection limits.  Since the 
detection limits on the peroxide fusion sample were lower than aqua-regia digested 
sample, low levels of contamination in the blank samples and glass standards were 
detected leading to a large number of results being flagged for contamination of blanks 
and standards.  The results of the ICP-ES for the sodium peroxide fusion sample agree 
reasonably well with the results for the aqua-regia sample for the major species such as 
Al, Cr, S, Si.  Although the sample contains a significant concentration of K and P, the 
results between the sodium peroxide fusion and aqua-regia digested sample show a 
difference of ~50% for the K and ~60% for the P.  However, with the exception of the K 
in the aqua-regia samples, all these results are less than 10X the detection limits which 
could explain the variability.  The other major component of the solids, Na, cannot be 
measured in the sodium peroxide fusion samples. 
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Table 7-9 - continued 

• The potassium result by AA and ICP-ES show poor agreement with a ~4X difference.  
The large difference between the two results is attributed to the blank contamination 
observed in the ICP-ES result.  The K contamination in the blank was not observed in the 
AA method, indicating there may be an interference present in the ICP-ES method.  The 
K in the glass standards for both methods showed fairly large deviations from the 
expected concentration.  The K results from the aqua-regia digestions appear to be of 
better quality. 

• The results from the ICP-MS show contamination or interferences present in the glass 
standard for V, Co, Y, Pr, Sm151, Ta, Bi, Th, Cs133, Tc99, and U238.  The blank sample 
only shows contamination with Bi and Tc99.  The Rb, I127, Np237, U233, U234, and U236 
results were flagged for not meeting the required MRQs.  A number of the results (Co, Y, 
Ru, Pr, Bi, Cs135, Cs137, Tc99, and U235) were less than 10X the detection limits. 

• The results of the ICP-MS for the sodium peroxide fusion and the aqua-regia show 
reasonable agreement with the exception of Y (2X difference), Ru (2X difference),  
Pd (20X difference), and Bi (50% difference). 

• The Cs137 concentration measured by gamma spectroscopy and ICP-MS show a 
difference of ~5x.  The values for Cs135 and Cs137 from the ICP-MS have a high bias due 
to the presence of Ba in the solids and should not be considered reliable.  The results for 
mass 133 may be biased high also due to the presence of a significant interference or 
contamination in the glass standard.  The glass standards containing Ba show the 
expected values at mass 135 and 137 based on natural abundance. 

• However, using the Cs isotopic ratios from the 241-AN-104 supernate data of 3.7:1:1.3 
(Cs133:Cs135:Cs137) and the Cs133 result for the solids from ICP-MS, the estimated value 
for Cs137 (2.91E+02 mCi/Kg) agrees well with the value for Cs137 measured by gamma 
spectroscopy (2.66E+02 mCi/Kg).  This indicates that the Cs133 value from the ICP-MS 
for the solids appears to be reasonable and the contamination seen in the glass standard at 
mass 133 may not be present in the sample. 

• Good agreement was found for the results of the Cs isotopes between the sodium 
peroxide fusion and aqua-regia digestions.  The Cs137 by gamma counting shows a 
difference of ~10%. The Cs133, Cs135, and Cs137 by ICP-MS show differences of 7%, 
29%, and 19% respectively. 

• The results from the cesium removal/extended gamma counting method show 
contamination of the glass standard for Eu154 and Co60.  The results of the peroxide fusion 
digestions agree well with those of the aqua-regia digestions with <11% difference for all 
detectable radionuclides. 

• The Sr90 results show good agreement with the aqua-regia result (2% difference). 

• The Pu238, Pu239/240 Cm243/244, and total alpha from alpha counting were flagged for high 
%RSD's , blank contamination, and glass standard contamination.  The Am241, Am243, 
and Pu241 were flagged for not meeting the required MRQ.  The samples were re-
prepared and analyzed a second time with essentially the same result.  The total alpha and 
the Pu239/240 show good agreement with the results of the aqua-regia digestion.  The Pu238 
result shows a difference of ~6X with the result from the aqua-regia digestion. 
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7.3.9  Discussion of Table 7-10, Composition of the Water Contact of the As-Received  
241-AN-104 Filterable Solids 

• For the anion analysis (IC designator in the table) all of the analytes except for the NO3
- , 

CHO2
-, and Br- were flagged for values less than 10X the detection limit.  The NO3

- and 
PO4

3- results were flagged for high %RSDs. 

• Both the TIC and TOC were flagged for blank contamination.  The TIC matrix spike 
recovery was outside the required range.  The TOC also shows a high % RSD. 

• In the ICP-ES analysis, K and S were flagged for results less than 10X the detection 
limits.  The K was also flagged for a high %RSD and blank contamination. 

• The Tc99 result was flagged for a high % RSD. 
 
7.4 DATA TABLES 
 
The data in Table 7-1 through Table 7-10 show the results of the characterization of the  
241-AN-104 sample and include all replicates, blanks, standards, and matrix spike submitted 
with the samples.  Cells left intentionally blank in the tables have been filled with a dash. 
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Table 7-1.   Abbreviations of Analytical Methods Used in Table 7-2 through Table 7-10 

 

Analytical Method 

Abbreviation 
in Tables 

ADS  

Procedure No. 

Ion Chromatography IC ADS-2306 

Ammonia Purge and Trap PT ADS-2306 

Titration  T ADS-1206 Rev. 1 

ICP-AES IE ADS-1564 

ICP-MS IM ADS-1543 

AA AA ADS-1554 Rev. 3 

Calc. By Difference Diff NA 

Acidification A ADS-1206 Rev. 1 

Gamma Spec. GS ADS-2420 

Separation/Gamma Spec. SG ADS-2420 

Separation/Alpha Spec. SA ADS-2453 
ADS-2449 

Separation/  
Liquid Scintillation 

SL ADS-2447 
ADS-2444 
ADS-2407 

Alpha Counting AC ADS-2402 

HPLC HL ADS-2660 

GC-MS GM ADS-2661 
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Table 7-2.   Physical Properties of the As-Received 241-AN-104 Sample 
 
Property 

 
Units 

1st 
Replicate 

2nd 
Replicate 

3rd 
Replicate 

 
Average 

 
%RSD

QC 
Flag 

Density of Filtered Supernatea  g/mL 1.45 1.44 1.44 1.44 0.4% - 

Density of Slurrya g/mL 1.50 1.50 1.51 1.50 0.4% - 

Wt% Vacuum Filtered Solids Wt% 24.4* - - - - - 

Wt% Total Solids Wt% 51.9 52.3 52.2 52.1 0.4% - 

Wt% Dissolved Solids Wt% 47.3 47.6 47.5 47.5 0.3% - 

Wt% Insoluble Solids 
(measured) 

Wt% 14.0* - - - - - 

Wt% Oxides of Filtered 
Supernateb 

Wt% 68.5 70.4 68.0 69.0 1.9% - 

Wt% Oxides of Filtered Solidsb Wt% 58.1 53.7 55.3 55.7 4.0% - 
 
a The density was measured at the ambient temperature of the Shielded Cells (25° C). 
b The wt% oxide measure is the grams of oxide formed divided by the grams of dry solids from the sample multiplied by 100. 
 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
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Table 7-3.   Composition of the As-Received 241-AN-104 Supernate Sample 
 
 
Analyte 

1st 
Replicate 

(mg/L) 

2nd 
Replicate 

(mg/L) 

3rd 
Replicate 

(mg/L) 

 
Average 
(mg/L) 

 
 

%RSD

 
Blank 
(mg/L) 

 
LCS % 

Recovery 

 
MS % 

Recovery

 
QC 
Flag 

NO3
-   (IC) 1.61E+05 1.35E+05 1.40E+05 1.45E+05 9.2% <3.3E+02 98% 108% - 

NO2
-  (IC) 1.11E+05 9.54E+04 9.72E+04 1.01E+05 8.5% <3.3E+02 102% 110% - 

PO4
3-  (IC) 8.89E+02 5.80E+02 5.30E+02 6.67E+02 29% <3.3E+02 98% 104% UE UR

SO4
2-  (IC) 1.87E+03 1.62E+03 1.37E+03 1.62E+03 15% <1.6E+02 101% 104% - 

C2O4
2-  (IC) <2.3E+02 <2.3E+02 <2.2E+02 <2.3E+02 - <3.3E+02 103% 107% UM 

Cl-  (IC) 7.84E+03 6.80E+03 6.45E+03 7.03E+03 10% <3.3E+02 99% 100% - 

F-  (IC) <4.7E+01 <4.6E+01 <4.4E+01 <4.6E+01 - <6.6E+01 104% 93% - 

Br-  (IC) 4.45E+02 3.48E+02 3.32E+02 3.75E+02 16% <3.3E+02 98% 107% UE 

CHO2
-  (IC) 2.04E+03 1.90E+03 1.79E+03 1.91E+03 6.4% <3.3E+02 102% 112% - 

NH4
+  (PT) <2.3E+02 <2.3E+02 <2.2E+02 <2.3E+02 - <3.3E+02 106% 120% UM 

OH-
free

  (T) 6.33E+04 6.35E+04 5.86E+04 6.18E+04 4.5% <1.1E+03 - - - 

OH-
total

  (T) 8.95E+04 8.56E+04 8.57E+04 8.69E+04 2.6% <1.1E+03 100% - - 

TIC  (A) 2.14E+03 2.12E+03 2.10E+03 2.12E+03 0.8% <1.9E+01 102% 180% US 

TOC  (Diff) 4.02E+03 3.32E+03 3.58E+03 3.64E+03 10% <1.2E+02 104% 74% US 

Ag  (IE) <1.9E+00 <1.9E+00 <1.9E+00 <1.9E+00 - <1.9E+00 100% - - 

Al  (IE) 3.33E+04 3.35E+04 3.37E+04 3.35E+04 0.6% <4.9E+00 101% - - 

B  (IE) 3.32E+01 4.14E+01 3.85E+01 3.77E+01 11% <6.5E+00 100% - UE 

Ba  (IE) <4.5E+00 <4.4E+00 <4.4E+00 <4.5E+00 - <4.4E+00 102% 107% UM 

Ca  (IE) <5.5E+00 <5.4E+00 <5.4E+00 <5.4E+00 - <5.3E+00 101% - - 

Cd  (IE) <1.0E+00 <9.8E-01 <9.8E-01 <9.8E-01 - <9.7E-01 100% 102% - 

Ce  (IE) 2.40E+01 2.67E+01 1.40E+01 2.16E+01 31% <6.3E+00 100% - UE UR

Cr  (IE) 3.40E+02 3.33E+02 3.45E+02 3.39E+02 1.8% <1.4E+00 102% 101% - 

Fe  (IE) <4.7E-01 <4.7E-01 <4.7E-01 <4.7E-01 - <4.6E-01 102% 102% - 

K  (IE) 6.13E+03 6.41E+03 6.78E+03 6.44E+03 5.1% <2.2E+02 98% - - 

La  (IE) <1.7E+00 <1.7E+00 <1.7E+00 <1.7E+00 - <1.7E+00 99% - - 

Li  (IE) <1.0E+01 <1.0E+01 <1.0E+01 <1.0E+01 - <1.0E+01 100% - UM 

Mg  (IE) <1.3E+00 <1.2E+00 <1.2E+00 <1.2E+00 - <1.2E+00 105% - - 
 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 



 WSRC-TR-2003-00479, REVISION 0 
SRT-RPP-2003-00222, REVISION 0 

 

-32- 

 

Table 7-3.   Composition of the As-Received 241-AN-104 Supernate Sample - continued 
 
 
Analyte 

1st 
Replicate 

(mg/L) 

2nd 
Replicate 

(mg/L) 

3rd 
Replicate 

(mg/L) 

 
Average 
(mg/L) 

 
 

%RSD

 
Blank     
(mg/L) 

 
LCS  % 

Recovery 

 
MS % 

Recovery

 
QC 
Flag 

Na  (IE) 2.40E+05 2.31E+05 2.33E+05 2.35E+05 2.0% <5.1E+00 94% 105% - 

Ni  (IE) <3.2E+00 <3.2E+00 <3.2E+00 <3.2E+00 - <3.1E+00 107% 107% - 

P  (IE) 4.65E+02 4.64E+02 4.70E+02 4.66E+02 0.7% <1.6E+01 95% - - 

Pb  (IE) 4.09E+01 1.33E+01 3.78E+01 3.07E+01 49% 2.19E+01 103% - UE UR

S  (IE) 1.20E+03 1.19E+03 1.23E+03 1.21E+03 1.7% <3.2E+01 93% - - 

Si (IE) 2.24E+02 2.28E+02 2.24E+02 2.25E+02 1.0% <3.9E+00 96% - - 

V  (IE) 9.41E+00 8.12E+00 1.05E+01 9.34E+00 13% <1.4E+00 98% - UE 

U   (IE) <5.4E+01 <5.3E+01 <5.3E+01 <5.3E+01 - <5.3E+01 99% - - 

Na (AA) 2.40E+05 2.37E+05 2.35E+05 2.37E+05 1.1% <7.2E+03 100% 99% - 

K (AA) 5.74E+03 5.41E+03 5.35E+03 5.50E+03 3.8% <1.2E+02 100% 97% - 

Hg (AA) <2.6E+00 <2.6E+00 <2.6E+00 <2.6E+00 - <2.6E+00 106% 95% UM 

As (AA) <1.1E+00 <1.1E+00 <1.1E+00 <1.1E+00 - <1.0E+00 106% 112% UM 

Se (AA) <1.1E+00 <1.1E+00 <1.1E+00 <1.1E+00 - <1.0E+00 109% 118% UM 

Citrate (IC) <2.3E+02 <2.3E+02 <2.2E+02 <2.3E+02 - <3.3E+02 105% 5% UM US

Glycolate (IC) <2.3E+02 <2.3E+02 <2.2E+02 <2.3E+02 - <3.3E+02 102% 98% UM 

Acetate (IC) 1.52E+03 1.48E+03 1.46E+03 1.49E+03 2.1% <3.3E+02 101% 101%  

Succinate (IC) <2.3E+02 <2.3E+02 <2.2E+02 <2.3E+02 - <3.3E+02 109% 103% UM 

EDTA (HL) <1.2E+03 <1.2E+03 <1.1E+03 <1.1E+03 - <1.6E+03 105% 111% UM 

HEDTA (HL) <1.2E+03 <1.2E+03 <1.1E+03 <1.1E+03 - <1.6E+03 104% 108% UM 

IDA (GM) <2.3E+03 <2.3E+03 <2.2E+03 <2.3E+03 - <3.3E+03 89% 116% UM 

NTA (GM) <2.3E+03 <2.3E+03 <2.2E+03 <2.3E+03 - <3.3E+03 89% 116% UM 

ED3A (GM) ND ND ND - - ND 89% 116%  

Rb  (IM) 1.11E+01 1.19E+01 1.19E+01 1.16E+01 3.8% <4.4E-02 66% 88% UL 

W  (IM) 2.09E+02 2.39E+02 2.33E+02 2.27E+02 7.0% 9.92E-01 88% 184% US 

Th  (IM) <8.3E-03 <8.2E-03 <8.2E-03 <8.2E-03 - <8.1E-03 95% 95% - 

I127  (IM) 2.26E+00 2.79E+00 2.20E+00 2.42E+00 13% <3.8E-02 - - - 
 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
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Table 7-3.   Composition of the As-Received 241-AN-104 Supernate Sample - continued 
 
 
Analyte 

1st 
Replicate 

(mg/L) 

2nd 
Replicate 

(mg/L) 

3rd 
Replicate 

(mg/L) 

 
Average 
(mg/L) 

 
 

%RSD

 
Blank     
(mg/L) 

 
LCS  % 

Recovery 

 
MS % 

Recovery

 
QC 
Flag 

Cs133  (IM) 1.52E+01 1.68E+01 1.66E+01 1.62E+01 5.6% <4.2E-02 90% 93% - 

Cs135  (IM) 4.10E+00 4.59E+00 4.48E+00 4.39E+00 5.9% <2.8E-02 98% 91% - 

Cs137  (IM) 5.37E+00 5.91E+00 5.80E+00 5.69E+00 5.0% <8.3E-03 102% 59% US 

Tc99
total  (IM) 1.38E+01 1.43E+01 1.40E+01 1.41E+01 1.9% <2.4E-02 103% 90% - 

Np237   (IM) <8.3E-03 <8.2E-03 <8.2E-03 <8.2E-03 - <8.1E-03 - - - 

Pu239  (IM) <8.3E-03 <8.2E-03 <8.2E-03 <8.2E-03 - <8.1E-03 - - - 

Pu240   (IM) <8.3E-03 <8.2E-03 <8.2E-03 <8.2E-03 - <8.1E-03 - - - 

Pu/Am241 (IM) <8.3E-03 <8.2E-03 <8.2E-03 <8.2E-03 - <8.1E-03 - - - 

U233  (IM) <8.3E-03 <8.2E-03 <8.2E-03 <8.2E-03 - <8.1E-03 - - - 

U234  (IM) <8.3E-03 <8.2E-03 <8.2E-03 <8.2E-03 - <8.1E-03 - - - 

U235  (IM) 2.33E-02 2.25E-02 2.28E-02 2.29E-02 1.8% <8.1E-03 106% - UE 

U236  (IM) <8.3E-03 <8.2E-03 <8.2E-03 <8.2E-03 - <8.1E-03 - - - 

U238  (IM) 2.89E+00 3.00E+00 2.93E+00 2.94E+00 1.9% <8.1E-03 95% 96% - 
 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
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Table 7-3.   Composition of the As-Received 241-AN-104 Supernate Sample - continued 
 
 
Analyte 

1st 
Replicate 
(mCi/L) 

2nd 
Replicate 
(mCi/L) 

3rd 
Replicate 
(mCi/L) 

 
Average 
(mCi/L) 

 
 

%RSD

 
Blank     

(mCi/L) 

 
LCS  % 

Recovery 

 
MS % 

Recovery

 
QC 
Flag 

Cs137  (GS) 5.60E+02 5.42E+02 5.30E+02 5.44E+02 2.8% <3.3E-02 - -  

Eu154  (GS) <6.4E-05 <6.3E-05 <6.2E-05 <6.3E-05 - <4.8E-05 - -  

Eu155  (GS) <1.0E-04 <1.1E-04 <9.8E-05 <1.0E-04 - <6.0E-05 - -  

Co60  (GS) 5.87E-04 6.22E-04 5.79E-04 5.96E-04 3.8% <3.7E-05 - -  

Sn126  (GS) 4.02E-04 3.56E-04 5.25E-04 4.28E-04 20% <5.1E-05 - - UR 

Sb125  (GS) <1.2E-04 <1.1E-04 <1.2E-04 <1.1E-04 - <8.4E-05 - -  

Sb126  (GS) 4.14E-04 4.35E-04 3.96E-04 4.15E-04 4.7% <2.9E-05 - -  

Pa231  (GS) <1.3E-03 <1.3E-03 <1.2E-03 <1.3E-03 - <1.0E-03 - - UM 

Sr90  (SL) 9.03E-02 8.10E-02 8.38E-02 8.50E-02 5.6% <5.0E-03 124% - - 

Se79 (SL) 6.44E-04 6.17E-04 5.81E-04 6.14E-04 5.2% - - - - 

Ni63 (SL) <2.6E-03 <2.9E-03 <2.6E-03 <2.7E-03 - <5.8E-05 - - UM 

H3  (SL) <1.4E-03 <1.2E-03 <1.3E-03 <1.3E-03 - <3.0E-04 89% 91% - 

C14 (SL) 3.19E-04 2.63E-04 3.52E-04 3.12E-04 14% <9.2E-05 89% 108% - 

Ni59  (SG) <5.6E-05 <6.6E-05 <9.2E-05 <7.1E-05 - <2.4E-05 - - - 

Tc99
pertech (SL) 2.00E-01 2.01E-01 1.92E-01 1.98E-01 2.4% <1.3E-04 - - - 

I129  (SG) 1.64E-04 1.57E-04 2.10E-04 1.77E-04 16% 4.16E-05 - - UR 

Pu238 (SA) <1.7E-04 <1.9E-04 <3.1E-04 <2.2E-04 - <3.2E-05 - - - 

Pu239/240 (SA) <1.1E-04 <5.3E-05 <1.1E-04 <9.4E-05 - <5.0E-06 - - - 

Pu241 (SA) <1.3E-03 <1.3E-03 <1.5E-03 <1.4E-03 - <3.3E-04 - - - 

Am241 (SG) <4.1E-03 <1.9E-03 <2.0E-03 <2.7E-03 - <2.0E-03 - - - 

Am243 (SG) <2.2E-03 <8.8E-04 <1.3E-03 <1.5E-03 - <8.7E-04 - - - 

Cm242 (SA) <4.8E-05 <2.2E-05 <2.4E-05 <3.1E-05 - <2.3E-05 - - - 

Cm243/244 (SA) <1.5E-03 <7.8E-04 <4.5E-04 <9.1E-04 - <1.8E-03 - - - 

Alpha (AC) <8.7E-03 <7.0E-03 <8.6E-03 <8.1E-03 - <8.1E-03 80% 78% - 

Alphasum - - - <5.4E-03* - - - - - 
 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
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Table 7-4.   Physical Properties of the 7 M Diluted 241-AN-104 Sample 
 
Property 

 
Units 

1st 
Replicate 

2nd 
Replicate 

3rd 
Replicate 

 
Average 

 
%RSD

QC 
Flag 

Density of Filtered Supernatea  g/mL 1.32 1.32 1.32 1.32 0.3% - 

Density of Slurrya g/mL 1.32 1.31 1.33 1.32 0.6% - 

Wt% Vacuum Filtered Solids Wt% 1.37* - - - - - 

Wt% Total Solids Wt% 36.0 36.0 35.8 35.9 0.3% - 

Wt% Dissolved Solids Wt% 35.2 35.2 35.4 35.3 0.3% - 

Wt% Insoluble Solids 
(measured) 

Wt% 0.76* - - - - - 

Wt% Oxides of Filtered 
Supernateb 

Wt% 69.2 66.5 68.4 68.1 2.1% - 

 
a The density was measured at the ambient temperature of the Shielded Cells (25° C). 
b The wt% oxide measure is the grams of oxide formed divided by the grams of dry solids from the sample multiplied by 100. 
 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
 
 
 
 
 
 



 WSRC-TR-2003-00479, REVISION 0 
SRT-RPP-2003-00222, REVISION 0 

 

-36- 

 

Table 7-5.   Composition of the 7 M Diluted 241-AN-104 Supernate Sample 
 
 
Analyte 

1st 
Replicate 

(mg/L) 

2nd 
Replicate 

(mg/L) 

3rd 
Replicate 

(mg/L) 

 
Average 
(mg/L) 

 
 

%RSD

 
Blank     
(mg/L) 

 
LCS % 

Recovery 

 
MS % 

Recovery

 
QC 
Flag 

NO3
-   (IC) 8.50E+04 8.80E+04 8.60E+04 8.63E+04 1.7% <4.1E+02 98% 78% - 

NO2
-  (IC) 5.60E+04 5.83E+04 5.72E+04 5.72E+04 2.1% <4.1E+02 103% 93% - 

PO4
3-  (IC) 1.09E+03 1.09E+03 1.10E+03 1.09E+03 0.5% <4.1E+02 97% 104% UE 

SO4
2-  (IC) 4.06E+03 4.04E+03 4.08E+03 4.06E+03 0.5% <2.1E+02 98% 92% - 

C2O4
2-  (IC) 2.63E+02 2.47E+02 2.40E+02 2.50E+02 4.6% <4.1E+02 100% 97% UE 

Cl-  (IC) 3.94E+03 3.96E+03 4.02E+03 3.97E+03 1.1% <8.2E+01 100% 95% - 

F-  (IC) 2.02E+02 2.06E+02 2.00E+02 2.03E+02 1.5% <8.2E+01 104% 91% UE 

Br-  (IC) 1.62E+02 1.44E+02 1.60E+02 1.55E+02 6.2% <4.1E+02 98% 95% UE 

CHO2
-  (IC) 1.05E+03 1.05E+03 1.06E+03 1.05E+03 0.5% <4.1E+02 103% 101% UE 

NH4
+  (PT) <2.0E+02 <2.1E+02 <2.0E+02 <2.0E+02 - <2.1E+02 104% 92% UM 

OH-
free

  (T) 3.09E+04 3.02E+04 2.94E+04 3.01E+04 2.5% <7.0E+02 - - - 

OH-
total

  (T) 6.32E+04 6.34E+04 6.39E+04 6.35E+04 0.6% <7.0E+02 100% - - 

TIC  (A) 5.74E+03 5.69E+03 5.68E+03 5.70E+03 0.6% 1.10E+01 96% 113% - 

TOC  (Diff) 6.34E+03 6.67E+03 5.62E+03 6.21E+03 8.6% 5.10E+01 103% 92% - 

Ag  (IE) <1.7E+00 <1.7E+00 <1.7E+00 <1.7E+00 - <1.8E+00 102% - - 

Al  (IE) 1.93E+04 1.83E+04 1.83E+04 1.87E+04 3.1% <4.6E+00 102% - - 

B  (IE) 2.70E+01 2.79E+01 2.51E+01 2.67E+01 5.3% <6.2E+00 103% - UE 

Ba  (IE) <4.1E+00 <4.0E+00 <4.0E+00 <4.0E+00 - <4.2E+00 106% 103% UM 

Ca  (IE) <4.9E+00 <4.8E+00 <4.8E+00 <4.9E+00 - <5.1E+00 94% - - 

Cd  (IE) <9.0E-01 <8.7E-01 <8.8E-01 <8.9E-01 - <9.2E-01 104% 97% - 

Ce  (IE) 1.42E+01 1.58E+01 1.93E+01 1.64E+01 16% <5.9E+00 97% - UE UR

Cr  (IE) 2.19E+02 2.11E+02 2.11E+02 2.14E+02 2.2% <1.3E+00 104% 95% - 

Fe  (IE) <4.3E-01 5.48E-01 <4.2E-01 5.48E-01* - <4.4E-01 102% 96% UE 

K  (IE) 3.45E+03 3.59E+03 3.49E+03 3.51E+03 2.2% <2.1E+02 93% - - 

La  (IE) <1.5E+00 <1.5E+00 <1.5E+00 <1.5E+00 - <1.6E+00 96% - - 

Li  (IE) <9.2E+00 <8.9E+00 <9.0E+00 <9.1E+00 - <9.5E+00 98% - UM 

Mg  (IE) <1.1E+00 <1.1E+00 <1.1E+00 <1.1E+00 - <1.2E+00 104% - - 
 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
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Table 7-5.   Composition of the 7 M Diluted 241-AN-104 Supernate Sample - continued 
 
 
Analyte 

1st 
Replicate 

(mg/L) 

2nd 
Replicate 

(mg/L) 

3rd 
Replicate 

(mg/L) 

 
Average 
(mg/L) 

 
 

%RSD

 
Blank     
(mg/L) 

 
LCS  % 

Recovery 

 
MS % 

Recovery

 
QC 
Flag 

Na  (IE) 1.67E+05 1.71E+05 1.68E+05 1.68E+05 1.2% 4.84E+01 98% 111% - 

Ni  (IE) <2.9E+00 <2.8E+00 <2.8E+00 <2.8E+00 - <3.0E+00 107% 101% - 

P  (IE) 6.30E+02 5.90E+02 6.24E+02 6.14E+02 3.5% <1.5E+01 101% - - 

Pb  (IE) 1.92E+01 1.78E+01 1.91E+01 1.87E+01 4.3% <7.0E+00 107% - UE 

S  (IE) 1.92E+03 1.82E+03 1.93E+03 1.89E+03 3.1% <3.0E+01 102% - - 

Si (IE) 1.50E+02 1.42E+02 1.45E+02 1.46E+02 2.8% 1.09E+01 101% - UB 

V  (IE) 3.93E+00 4.94E+00 3.97E+00 4.28E+00 13% <1.3E+00 103% - UE 

U   (IE) <4.9E+01 <4.7E+01 <4.8E+01 <4.8E+01 - <5.0E+01 98% - - 

Na (AA) 1.52E+05 1.48E+05 1.47E+05 1.49E+05 1.9% <6.8E+03 99% 103% - 

K (AA) 3.70E+03 3.57E+03 3.62E+03 3.63E+03 1.8% <1.1E+02 101% 104% - 

Hg (AA) <2.4E+00 <2.3E+00 <2.3E+00 <2.3E+00 - <2.4E+00 95% 96% UM 

As (AA) <9.7E-01 <9.4E-01 <9.5E-01 <9.5E-01 - <9.9E-01 102% 156% UM US

Se (AA) <9.7E-01 <9.4E-01 <9.5E-01 <9.5E-01 - <9.9E-01 107% 114% UM 

Citrate (IC) <2.0E+02 <2.1E+02 <2.0E+02 <2.0E+02 - <2.1E+02 113% 20% UM US

Glycolate (IC) <2.0E+02 <2.1E+02 <2.0E+02 <2.0E+02 - <2.1E+02 106% 80% UM 

Acetate (IC) 6.46E+02 6.18E+02 1.00E+03 7.55E+02 28% <2.1E+02 107% 89% UE UR

Succinate (IC) <2.0E+02 <2.1E+02 <2.0E+02 <2.0E+02 - <2.1E+02 100% 73% UM 

EDTA (HL) <4.0E+02 <4.1E+02 <4.0E+02 <4.1E+02 - <4.1E+02 - - UM 

HEDTA (HL) <4.0E+02 <4.1E+02 <4.0E+02 <4.1E+02 - <4.1E+02 - - UM 

IDA (GM) <2.0E+03 <2.1E+03 <2.0E+03 <2.0E+03 - <2.1E+03 - - UM 

NTA (GM) <2.0E+03 <2.1E+03 <2.0E+03 <2.0E+03 - <2.1E+03 - - UM 

ED3A (GM) ND ND ND - - ND - - - 

Rb  (IM) 6.42E+00 6.85E+00 7.05E+00 6.77E+00 4.7% <4.6E-02 98% 97% - 

W  (IM) 1.34E+02 1.47E+02 1.47E+02 1.43E+02 5.4% 8.93E-01 95% 258% US 

Th  (IM) <5.9E-03 <5.7E-03 <5.8E-03 <5.8E-03 - <6.0E-03 96% 95% - 

I127  (IM) 1.16E+00 1.34E+00 1.43E+00 1.31E+00 10% 7.62E-03 - - - 
 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
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Table 7-5.   Composition of the 7 M Diluted 241-AN-104 Supernate Sample - continued 
 
 
Analyte 

1st 
Replicate 

(mg/L) 

2nd 
Replicate 

(mg/L) 

3rd 
Replicate 

(mg/L) 

 
Average 
(mg/L) 

 
 

%RSD

 
Blank     
(mg/L) 

 
LCS  % 

Recovery 

 
MS % 

Recovery

 
QC 
Flag 

Cs133  (IM) 9.37E+00 1.02E+01 1.03E+01 9.94E+00 5.0% <2.0E-02 100% 107% - 

Cs135  (IM) 2.31E+00 2.58E+00 2.57E+00 2.49E+00 6.1% <2.0E-02 90% 115% - 

Cs137  (IM) 3.14E+00 3.41E+00 3.56E+00 3.37E+00 6.2% <2.1E-02 98% 100% - 

Tc99
total  (IM) 7.53E+00 7.65E+00 7.89E+00 7.69E+00 2.4% <2.2E-02 - - - 

Np237   (IM) <5.9E-03 <5.7E-03 <5.8E-03 <5.8E-03 - <6.0E-03 - - - 

Pu239  (IM) <5.9E-03 <5.7E-03 <5.8E-03 <5.8E-03 - <6.0E-03 - - - 

Pu240   (IM) <5.9E-03 <5.7E-03 <5.8E-03 <5.8E-03 - <6.0E-03 - - - 

Pu/Am241 (IM) <5.9E-03 <5.7E-03 <5.8E-03 <5.8E-03 - <6.0E-03 - - - 

U233  (IM) <5.9E-03 <5.7E-03 <5.8E-03 <5.8E-03 - <6.0E-03 - - - 

U234  (IM) <5.9E-03 <5.7E-03 <5.8E-03 <5.8E-03 - <6.0E-03 - - - 

U235  (IM) 2.04E-02 1.61E-02 2.14E-02 1.93E-02 15% <6.0E-03 89% - - 

U236  (IM) <5.9E-03 <5.7E-03 <5.8E-03 <5.8E-03 - <6.0E-03 - - - 

U238  (IM) 2.44E+00 2.42E+00 2.44E+00 2.43E+00 0.5% <6.0E-03 98% 97% - 
 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
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Table 7-5.   Composition of the 7 M Diluted 241-AN-104 Supernate Sample - continued 
 
 
Analyte 

1st 
Replicate 
(mCi/L) 

2nd 
Replicate 
(mCi/L) 

3rd 
Replicate 
(mCi/L) 

 
Average 
(mCi/L) 

 
 

%RSD

 
Blank     

(mCi/L) 

 
LCS  % 

Recovery 

 
MS % 

Recovery

 
QC 
Flag 

Cs137  (GS) 3.47E+02 3.15E+02 3.21E+02 3.27E+02 5.2% 2.66E-02 - - - 

Eu154  (GS) <5.9E-05 <5.7E-05 <5.8E-05 <5.8E-05 - <4.7E-05 - - - 

Eu155  (GS) <8.7E-05 <8.5E-05 <8.6E-05 <8.6E-05 - <5.8E-05 - - - 

Co60  (GS) 4.16E-04 4.08E-04 4.15E-04 4.13E-04 1.2% <3.5E-05 - - - 

Sn126  (GS) <2.7E-04 <2.1E-04 2.46E-04 2.46E-04* - <4.9E-05 - - - 

Sb125  (GS) <1.0E-04 <1.0E-04 <1.0E-04 <1.0E-04 - <8.6E-05 - - - 

Sb126  (GS) 2.52E-04 2.46E-04 2.57E-04 2.52E-04 2.2% <2.8E-05 - - - 

Pa231  (GS) <1.1E-03 <1.1E-03 <1.1E-03 <1.1E-03 - <1.0E-03 - - UM 

Sr90  (SL) 1.19E-01 9.11E-02 8.98E-02 1.00E-01 17% 1.33E-02 108% 104% UR 

Se79 (SL) 4.55E-05 <3.2E-04 6.53E-05 5.54E-05 25% <8.3E-04 - - UR 

Ni63 (SL) <9.5E-03 <6.8E-03 <2.0E-03 <6.1E-03 - - - - UM 

H3  (SL) 8.60E-04 8.84E-04 8.40E-04 8.61E-04 2.6% <2.7E-04 89% 90% - 

C14 (SL) 3.33E-04 3.67E-04 4.04E-04 3.68E-04 10% <1.0E-04 104% 95% - 

Ni59  (SG) <5.6E-05 <1.8E-04 <5.8E-05 <9.6E-05 - - - - - 

Tc99
pertech (SL) 1.39E-01 1.35E-01 1.27E-01 1.34E-01 4.6% <2.1E-04 - - - 

I129  (SG) 8.70E-05 1.11E-04 9.28E-05 9.70E-05 13% <1.2E-05 - - - 

Pu238 (SA) <2.8E-04 <2.9E-04 <1.4E-04 <2.4E-04 - <1.1E-04 - - - 

Pu239/240 (SA) <1.6E-04 <9.0E-05 <3.5E-05 <9.4E-05 - <7.9E-06 - - - 

Pu241 (SA) <1.8E-03 <1.2E-03 <9.5E-04 <1.3E-03 - <3.3E-04 - - - 

Am241 (SG) <2.1E-03 <2.3E-03 <1.6E-03 <2.0E-03 - <2.3E-03 - - - 

Cm242 (SA) <3.6E-05 <2.4E-05 <1.9E-05 <2.6E-05 - <1.9E-05 - - - 

Cm243/244 (SA) <4.5E-04 <3.3E-04 <8.3E-04 <5.4E-04 - <1.6E-03 - - - 

Alpha (AC) <7.3E-03 <5.8E-03 <7.2E-03 <6.8E-03 - <7.5E-03 91% 78% - 

Alphasum - - - <2.9E-03 - - - - - 
 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
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Table 7-6.   Physical Properties of the 5 M Diluted 241-AN-104 Sample 
 
Property 

 
Units 

1st 
Replicate 

2nd 
Replicate 

3rd 
Replicate 

 
Average 

 
%RSD

QC 
Flag 

Density of Filtered Supernatea  g/mL 1.25 1.25 1.25 1.25 0.0% - 

Density of Slurrya g/mL 1.26 1.27 1.27 1.27 0.5% - 

Wt% Vacuum Filtered Solids Wt% 2.17* - - - - - 

Wt% Total Solids Wt% 27.4 27.7 27.4 27.5 0.6% - 

Wt% Dissolved Solids Wt% 26.9 27.2 27.2 27.1 0.6% - 

Wt% Insoluble Solids 
(measured) 

Wt% 0.75* - - - - - 

Wt% Oxides of Filtered 
Supernateb 

Wt% 58.8 63.8 64.2 62.3 4.8% - 

 
a The density was measured at the ambient temperature of the Shielded Cells (23° C). 
b The wt% oxide measure is the grams of oxide formed divided by the grams of dry solids from the sample multiplied by 100. 
 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
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Table 7-7.   Composition of the 5 M Diluted 241-AN-104 Supernate Sample 
 
 
Analyte 

1st 
Replicate 

(mg/L) 

2nd 
Replicate 

(mg/L) 

3rd 
Replicate 

(mg/L) 

 
Average 
(mg/L) 

 
 

%RSD

 
Blank     
(mg/L) 

 
LCS % 

Recovery 

 
MS % 

Recovery

 
QC Flag

NO3
-   (IC) 6.57E+04 6.77E+04 6.47E+04 6.60E+04 2.3% <2.5E+02 96% 83% - 

NO2
-  (IC) 4.20E+04 4.37E+04 4.11E+04 4.23E+04 3.1% <2.5E+02 96% 93% - 

PO4
3-  (IC) 9.19E+02 9.41E+02 9.03E+02 9.21E+02 2.0% <2.5E+02 96% 98% - 

SO4
2-  (IC) 2.85E+03 2.90E+03 2.83E+03 2.86E+03 1.1% <1.2E+02 97% 92% - 

C2O4
2-  (IC) 5.39E+02 5.27E+02 5.20E+02 5.29E+02 1.9% <2.5E+02 98% 95% - 

Cl-  (IC) 3.10E+03 3.15E+03 3.07E+03 3.11E+03 1.3% <5.0E+01 98% 94% - 

F-  (IC) 1.23E+02 1.25E+02 1.11E+02 1.20E+02 6.2% <5.0E+01 102% 81% - 

Br-  (IC) <2.5E+02 <2.5E+02 <2.5E+02 <2.5E+02 - <2.5E+02 94% 99% - 

CHO2
-  (IC) 1.27E+03 1.28E+03 1.27E+03 1.28E+03 0.2% <2.5E+02 97% 100% - 

NH4
+  (PT) <1.2E+02 <1.3E+02 <1.2E+02 <1.2E+02 - <1.2E+02 105% 101% - 

OH-
free

  (T) 2.23E+04 2.20E+04 2.38E+04 2.27E+04 4.3% <4.2E+02 102% - - 

OH-
total

  (T) 4.40E+04 4.29E+04 3.96E+04 4.21E+04 5.4% <4.2E+02 106% - - 

TIC  (A) 4.93E+03 5.39E+03 5.62E+03 5.31E+03 6.7% 1.46E+02 101% 109% - 

TOC  (Diff) 2.67E+03 2.70E+03 2.24E+03 2.54E+03 10% 1.91E+02 107% 84% - 

Ag  (IE) <9.9E+00 <9.9E+00 <1.1E+01 <1.0E+01 - <9.7E+00 103% - UE 

Al  (IE) 1.57E+04 1.59E+04 1.71E+04 1.62E+04 4.6% <6.9E+01 102% - - 

B  (IE) <3.5E+01 <3.5E+01 <3.8E+01 <3.6E+01 - <3.4E+01 100% - UM 

Ba  (IE) <2.4E+01 <2.4E+01 <2.6E+01 <2.4E+01 - <2.3E+01 99% 98% UM 

Ca  (IE) <2.8E+01 <2.8E+01 <3.1E+01 <2.9E+01 - <2.8E+01 99% - - 

Cd  (IE) <5.2E+00 <5.2E+00 <5.7E+00 <5.4E+00 - <5.1E+00 98% 96% - 

Ce  (IE) 1.37E+02 1.18E+02 1.41E+02 1.32E+02 9.5% 1.21E+02 103% - UE UB 

Cr  (IE) 1.53E+02 1.57E+02 1.68E+02 1.59E+02 4.8% <7.3E+00 98% 96% - 

Fe  (IE) 8.97E+00 5.94E+00 <4.9E+00 6.61E+00 32% 6.97E+00 99% 98% UE UB UR

K  (IE) 3.02E+03 2.34E+03 3.04E+03 2.80E+03 14% <1.1E+03 100% - - 

La  (IE) 1.06E+01 <8.9E+00 <9.9E+00 1.06E+01* - <8.7E+00 101% - UE 

Li  (IE) <5.3E+01 <5.3E+01 <5.9E+01 <5.5E+01 - <5.2E+01 100% - UM 

Mg  (IE) <6.5E+00 <6.6E+00 <7.3E+00 <6.8E+00 - <6.4E+00 101% - - 
 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
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Table 7-7.   Composition of the 5 M Diluted 241-AN-104 Supernate Sample - continued 
 
 
Analyte 

1st 
Replicate 

(mg/L) 

2nd 
Replicate 

(mg/L) 

3rd 
Replicate 

(mg/L) 

 
Average 
(mg/L) 

 
 

%RSD

 
Blank    
(mg/L) 

 
LCS  % 

Recovery 

 
MS % 

Recovery

 
QC 
Flag 

Na  (IE) 1.15E+05 1.15E+05 1.23E+05 1.18E+05 3.9% <5.3E+01 93% 92% - 

Ni  (IE) <1.7E+01 <1.7E+01 <1.8E+01 <1.7E+01 - <1.6E+01 99% 95% - 

P  (IE) 3.96E+02 3.92E+02 4.15E+02 4.01E+02 3.0% <8.3E+01 99% - UE 

Pb  (IE) 1.95E+02 <3.9E+01 <4.4E+01 1.95E+02* - <3.9E+01 100% - UE 

S  (IE) 1.33E+03 1.36E+03 1.52E+03 1.40E+03 7.4% <1.7E+02 97% - UE 

Si (IE) 7.72E+01 7.66E+01 8.24E+01 7.87E+01 4.1% <2.0E+01 102% - UE 

V  (IE) 4.32E+00 4.05E+00 4.10E+00 4.16E+00 3.5% 4.37E+00 87% - UE 

U   (IE) <2.8E+02 <2.8E+02 <3.1E+02 <2.9E+02 - <2.7E+02 103% - - 

Na (AA) 1.19E+05 1.11E+05 1.23E+05 1.17E+05 5.3% <3.7E+03 101% 98% UR 

K (AA) 2.68E+03 2.67E+03 2.59E+03 2.64E+03 1.9% 7.40E+01 104% 105% - 

Hg (AA) <1.4E+00 <1.4E+00 <1.5E+00 <1.4E+00 - <1.3E+00 96% 87% - 

As (AA) <6.2E-01 <6.2E-01 <6.9E-01 <6.4E-01 - <6.1E-01 91% 79% UM 

Se (AA) <6.2E-01 <6.2E-01 <6.9E-01 <6.4E-01 - <6.1E-01 94% 66% UM US

Citrate (IC) <1.2E+02 <1.3E+02 <1.2E+02 <1.2E+02 - <1.2E+02 100% 13% US 

Glycolate (IC) <1.2E+02 <1.3E+02 <1.2E+02 <1.2E+02 - <1.2E+02 101% 93% - 

Acetate (IC) 4.04E+02 4.89E+02 4.58E+02 4.50E+02 10% <1.2E+02 103% 66% US 

Succinate (IC) <1.2E+02 <1.3E+02 <1.2E+02 <1.2E+02 - <1.2E+02 109% 85% - 

EDTA (HL) <6.1E+02 <6.3E+02 <6.2E+02 <6.2E+02 - <6.2E+02 100% 100% UM 

HEDTA (HL) <6.1E+02 <6.3E+02 <6.2E+02 <6.2E+02 - <6.2E+02 98% 104% UM 

IDA (GM) <1.2E+03 <1.3E+03 <1.2E+03 <1.2E+03 - <1.2E+03 96% 81% UM 

NTA (GM) <1.2E+03 <1.3E+03 <1.2E+03 <1.2E+03 - <1.2E+03 96% 81% UM 

ED3A (GM) ND ND ND - - ND - - - 

Rb  (IM) 5.07E+00 5.14E+00 5.60E+00 5.27E+00 5.5% <7.6E-02 102% 118% - 

W  (IM) 8.89E+01 9.02E+01 9.93E+01 9.28E+01 6.1% 3.02E+00 104% 140% US 

Th  (IM) <1.5E-02 <1.5E-02 <1.6E-02 <1.5E-02 - <1.4E-02 - 90% - 

I127  (IM) 1.41E+00 1.43E+00 1.59E+00 1.48E+00 6.9% 1.49E-01 - - UB 
 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
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Table 7-7.   Composition of the 5 M Diluted 241-AN-104 Supernate Sample - continued 
 
 
Analyte 

1st 
Replicate 

(mg/L) 

2nd 
Replicate 

(mg/L) 

3rd 
Replicate 

(mg/L) 

 
Average 
(mg/L) 

 
 

%RSD

 
Blank     
(mg/L) 

 
LCS  % 

Recovery 

 
MS % 

Recovery

 
QC 
Flag 

Cs133  (IM) 7.27E+00 7.13E+00 8.00E+00 7.47E+00 6.3% <1.8E-02 104% 110% - 

Cs135  (IM) 1.97E+00 1.93E+00 2.12E+00 2.00E+00 5.0% <5.0E-03 105% 88% - 

Cs137  (IM) 2.56E+00 2.50E+00 2.84E+00 2.64E+00 6.9% <1.5E-02 105% 91% - 

Tc99
total  (IM) 6.09E+00 6.00E+00 6.65E+00 6.25E+00 5.7% 7.19E-03 - - - 

Np237   (IM) <1.5E-02 <1.5E-02 <1.6E-02 <1.5E-02 - <1.4E-02 - - - 

Pu239  (IM) <1.5E-02 <1.5E-02 <1.6E-02 <1.5E-02 - <1.4E-02 - - UM 

Pu240   (IM) <1.5E-02 <1.5E-02 <1.6E-02 <1.5E-02 - <1.4E-02 - - - 

Pu/Am241 (IM) <1.5E-02 <1.5E-02 <1.6E-02 <1.5E-02 - <1.4E-02 - - - 

U233  (IM) <1.5E-02 <1.5E-02 <1.6E-02 <1.5E-02 - <1.4E-02 - - - 

U234  (IM) <1.5E-02 <1.5E-02 <1.6E-02 <1.5E-02 - <1.4E-02 - - - 

U235  (IM) 2.95E-02 2.01E-02 3.36E-02 2.77E-02 25% <1.4E-02 - - UE UR

U236  (IM) <1.5E-02 <1.5E-02 <1.6E-02 <1.5E-02 - <1.4E-02 - - - 

U238  (IM) 4.21E+00 4.03E+00 3.85E+00 4.03E+00 4.4% <1.4E-02 107% 96% - 
 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
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Table 7-7.   Composition of the 5 M Diluted 241-AN-104 Supernate Sample - continued 
 
 
Analyte 

1st 
Replicate 
(mCi/L) 

2nd 
Replicate 
(mCi/L) 

3rd 
Replicate 
(mCi/L) 

 
Average 
(mCi/L) 

 
 

%RSD

 
Blank     

(mCi/L) 

 
LCS  % 

Recovery 

 
MS % 

Recovery

 
QC 
Flag 

Cs137  (GS) 2.42E+02 3.22E+02 3.50E+02 3.05E+02 19% <5.3E-03 - - UR 

Eu154  (GS) <4.3E-05 <4.0E-05 <4.5E-05 <4.3E-05 - <2.0E-05 - - - 

Eu155  (GS) <6.0E-05 <5.8E-05 <6.5E-05 <6.1E-05 - <2.7E-05 - - - 

Co60  (GS) 2.87E-04 3.04E-04 3.11E-04 3.01E-04 4.2% <1.7E-05 - - - 

Sn126  (GS) 1.52E-04 2.15E-04 2.02E-04 1.90E-04 17% <2.2E-05 - - UR 

Sb125  (GS) <1.4E-04 <1.2E-04 <1.5E-04 <1.4E-04 - <4.0E-05 - - - 

Sb126  (GS) 1.80E-04 1.89E-04 1.94E-04 1.88E-04 3.8% <1.4E-05 - - - 

Pa231  (GS) <1.2E-03 <1.1E-03 <1.2E-03 <1.1E-03 - <4.6E-04 - - UM 

Sr90  (SL) 4.19E-02 4.56E-02 4.25E-02 4.33E-02 4.5% <1.8E-03 88% 91% - 

Se79 (SL) <5.0E-04 <4.6E-04 <6.7E-04 <5.4E-04 - <4.7E-04 - - UM 

Ni63 (SL) 7.21E-04 7.52E-04 8.20E-04 7.64E-04 6.6% <2.2E-05 - - - 

H3  (SL) 1.36E-03 - 1.29E-03 1.32E-03** 3.7% <5.7E-04 100% 100% - 

C14 (SL) <5.7E-04 <5.8E-04 <6.3E-04 <5.9E-04  <3.4E-05 102% 107% - 

Ni59  (SG) <3.9E-05 <4.1E-05 <4.8E-05 <4.3E-05 - <2.8E-05 - - - 

Tc99
pertech (SL) 1.16E-01 8.93E-02 1.08E-01 1.04E-01 13% <1.0E-04 - - - 

I129  (SG) 4.31E-05 6.16E-05 6.47E-05 5.65E-05 21% <8.0E-06 - - UR 

Pu238 (SA) 1.00E-04 1.30E-04 1.19E-04 1.17E-04 13% 4.30E-06 - - - 

Pu239/240 (SA) 1.78E-05 2.07E-05 3.34E-05 2.40E-05 34% 2.11E-06 - - UR UB

Pu241 (SA) 1.55E-04 1.37E-04 2.08E-04 1.67E-04 22% <3.6E-05 - - UR 

Am241 (SG) <6.7E-04 <5.8E-04 <8.0E-04 <6.8E-04 - <4.1E-04 - - - 

Am243 (SG) <3.4E-04 <4.0E-04 <5.9E-04 <4.4E-04 - <3.3E-04 - - - 

Cm242 (SA) <4.7E-06 <1.6E-05 <1.5E-05 <1.2E-05 - <1.3E-05 - - - 

Cm243/244 (SA) 5.09E-04 1.06E-03 7.21E-04 7.63E-04 36% 1.70E-03 - - UR UB

Alpha (AC) <4.8E-03 <3.5E-03 <4.8E-03 <4.3E-03  <3.8E-03 77% 73% - 

Alphasum - - - <2.1E-03* - - - - - 
 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
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Table 7-8.   Composition of the Aqua-Regia Digested As-Received 241-AN-104 Filterable Solids 
 
 
Analyte 

1st  
Replicate 
(mg/Kg) 

2nd  
Replicate 
(mg/Kg) 

3rd  
Replicate 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

 
Blank 
(mg/L) 

1st  
Glass Std 
(mg/Kg) 

2nd  
Glass Std 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

Glass Std
Comp 

(mg/Kg) 

 
LCS % 

Recovery

 
MS % 

Recovery

 
QC 
Flag 

Na  (AA) 3.49E+05 3.19E+05 3.22E+05 3.30E+05 5.0% 7.53E+03 7.29E+04 7.31E+04 7.30E+04 0.3% 8.52E+04 97% 98% - 

K  (AA) 3.43E+03 3.10E+03 2.75E+03 3.09E+03 11% <1.3E+02 1.85E+04 2.12E+04 1.99E+04 9.6% 2.26E+04 102% 102% - 

Hg   (AA) <9.0E+01 <9.6E+01 <7.8E+01 <8.8E+01 - <9.2E+01 <1.1E+02 <1.1E+02 <1.1E+02 - - 96% 105% UM 

As   (AA) <3.7E+01 <3.9E+01 <3.2E+01 <3.6E+01 - <3.8E+01 <4.5E+01 <4.5E+01 <4.5E+01 - - 101% 156% UM US 

Se   (AA) <3.7E+01 <3.9E+01 <3.2E+01 <3.6E+01 - <3.8E+01 <4.5E+01 <4.5E+01 <4.5E+01 - - 106% 108% - 

Ag  (IE) <6.5E+01 <7.0E+01 <5.7E+01 <6.4E+01 - <6.7E+01 <8.0E+01 <8.0E+01 <8.0E+01 - - 102% - - 

Al  (IE) 2.05E+04 1.94E+04 1.80E+04 1.93E+04 6.5% <1.8E+02 2.15E+04 2.09E+04 2.12E+04 2.0% 2.50E+04 100% - - 

B  (IE) <2.3E+02 <2.4E+02 <2.0E+02 <2.2E+02 - <2.3E+02 2.53E+04 2.55E+04 2.54E+04 0.6% 2.69E+04 100% - UM 

Ba  (IE) <1.6E+02 <1.7E+02 <1.4E+02 <1.5E+02 10% <1.6E+02 7.30E+02 7.63E+02 7.47E+02 3.1% 7.90E+02 101% 86% - 

Be  (IE) <3.2E+01 <3.4E+01 <2.7E+01 <3.1E+01 10% <3.2E+01 <3.9E+01 <3.9E+01 <3.9E+01 0.2% - - - UM 

Ca  (IE) 9.20E+02 8.75E+02 8.04E+02 8.66E+02 6.8% <1.9E+02 1.04E+04 1.08E+04 1.06E+04 2.7% 1.02E+04 103% - UE 

Cd  (IE) <3.4E+01 <3.7E+01 <3.0E+01 <3.4E+01 - <3.5E+01 <4.2E+01 <4.2E+01 <4.19E+01 - - 102% 86% UM 

Ce  (IE) <2.2E+02 3.64E+02 <1.9E+02 3.64E+02* - <2.3E+02 <2.7E+02 <2.7E+02 <2.70E+02 - - 99% - - 

Cr  (IE) 5.06E+03 4.20E+03 4.24E+03 4.50E+03 11% <5.0E+01 4.85E+02 4.82E+02 4.84E+02 0.4% 6.40E+02 103% 82% - 

Cu  (IE) 8.22E+00 1.29E+01 2.69E+01 1.60E+01 61% <8.3E+00 6.36E+01 2.56E+01 4.46E+01 60% 3.00E+01 101% - UE UR 

Fe  (IE) 4.35E+02 4.11E+02 4.07E+02 4.18E+02 3.6% <1.7E+01 9.90E+04 9.96E+04 9.93E+04 0.4% 9.79E+04 102% 84% - 

K  (IE) 2.13E+04 1.74E+04 <6.6E+03 1.94E+04** 14% 1.36E+04 2.82E+04 2.40E+04 2.61E+04 11% 2.26E+04 101% - UB 
 
* Single value ** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria UB - blank >5% of sample concentration 
UL - fails % Recovery of LCS US - fails % Recovery of MS  UE - value less than 10x the DL UG -glass std >5% of sample concentration 
ND - not detected N/A - not applicable 
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Table 7-8.   Composition of the Aqua-Regia Digested As-Received 241-AN-104 Filterable Solids - continued 
 
 
Analyte 

1st  
Replicate 
(mg/Kg) 

2nd  
Replicate 
(mg/Kg) 

3rd  
Replicate 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

 
Blank 
(mg/L) 

1st  
Glass Std 
(mg/Kg) 

2nd  
Glass Std 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

Glass Std
Comp 

(mg/Kg) 

 
LCS % 

Recovery

 
MS % 

Recovery

 
QC 
Flag 

La  (IE) <5.9E+01 9.02E+01 <5.1E+01 9.02E+01* - <6.0E+01 <7.2E+01 <7.2E+01 <7.2E+01 - - 100% - UE 

Li  (IE) <3.5E+02 <3.8E+02 <3.1E+02 <3.4E+02 - <3.6E+02 1.50E+04 1.50E+04 1.50E+04 0.0% 1.49E+04 100% - UM 

Mg  (IE) <4.3E+01 <4.6E+01 <3.8E+01 <4.2E+01 - <4.4E+01 5.10E+03 5.14E+03 5.12E+03 0.6% 5.20E+03 103% - - 

Mn  (IE) <6.5E+00 <7.0E+00 <5.7E+00 <6.4E+00 - <6.7E+00 1.48E+04 1.48E+04 1.48E+04 0.0% 1.46E+04 103% - - 

Mo  (IE) <4.3E+02 <4.6E+02 <3.8E+02 <4.2E+02 - <5.3E+02 <5.3E+02 <5.3E+02 <5.3E+02 - - 103% - UM 

Na  (IE) 3.73E+05 3.45E+05 3.46E+05 3.55E+05 4.5% 6.45E+02 8.39E+04 8.37E+04 8.38E+04 0.2% 8.52E+04 101% 84% - 

Ni  (IE) 1.21E+02 <1.2E+02 2.06E+02 1.64E+02** 37% <1.1E+02 8.07E+03 8.48E+03 8.28E+03 3.5% 8.27E+03 102% 86% UE UR 

P  (IE) 3.58E+03 2.94E+03 3.79E+03 3.44E+03 13% <5.8E+02 1.18E+03 8.00E+02 9.90E+02 27% 1.10E+03 98% - UE 

Pb  (IE) <2.6E+02 <2.8E+02 3.69E+02 3.69E+02* - <2.7E+02 <3.2E+02 <3.2E+02 <3.2E+02 - - 101% - UE 

S  (IE) 1.01E+04 1.19E+04 1.21E+04 1.14E+04 9.7% <1.1E+03 <1.4E+03 1.96E+03 1.96E+03* - - 97% - UE UG 

Sb  (IE) <3.1E+03 <3.3E+03 <2.7E+03 <3.0E+03 - <3.8E+03 <3.8E+03 <3.8E+03 <3.8E+03 - - 102% - UM 

Si  (IE) 1.94E+03 1.87E+03 2.07E+03 1.96E+03 5.2% 4.66E+02 1.29E+04 7.27E+03 1.01E+04 39% 2.24E+05 96% - UB 

Sr  (IE) 7.19E+01 1.01E+02 7.39E+01 8.23E+01 20% <6.3E+01 2.14E+03 2.23E+03 2.19E+03 2.9% 3.00E+01 102% - UE UR 

Ti  (IE) <6.3E+01 <6.7E+01 <5.5E+01 <6.2E+01 - <6.4E+01 6.44E+03 6.50E+03 6.47E+03 0.7% 6.90E+03 101% - UM 

U  (IE) <1.9E+03 <2.0E+03 <1.6E+03 <1.8E+03 - <1.9E+03 <2.3E+03 2.28E+03 2.28E+03* - - 103% - UG UM 

V  (IE) <4.9E+01 <5.2E+01 <4.3E+01 <4.8E+01 - <5.0E+01 9.61E+01 1.26E+02 1.11E+02 19% - 103% - UG 

Zn (IE) <2.6E+01 <2.8E+01 <2.3E+01 <2.6E+01 - <2.7E+01 1.86E+02 1.85E+02 1.86E+02 0.4% 1.60E+02 101% - UM 

Zr  (IE) <1.9E+02 <2.0E+02 <1.6E+02 <1.8E+02 - <1.9E+02 6.42E+02 6.16E+02 6.29E+02 2.9% 9.60E+02 101% - UM 
 
* Single value ** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria UB - blank >5% of sample concentration 
UL - fails % Recovery of LCS US - fails % Recovery of MS  UE - value less than 10x the DL UG -glass std >5% of sample concentration 
ND - not detected N/A - not applicable 
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Table 7-8.   Composition of the Aqua-Regia Digested As-Received 241-AN-104 Filterable Solids - continued 
 
 
Analyte 

1st 
Replicate 
(mg/Kg) 

2nd 
Replicate 
(mg/Kg) 

3rd 
Replicate 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

 
Blank 
(mg/L) 

1st 
Glass Std 
(mg/Kg) 

2nd 
Glass Std 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

Glass Std
Comp 

(mg/Kg) 

 
LCS % 

Recovery

 
MS % 

Recovery

 
QC 
Flag 

Y  (IM) 2.30E+00 2.07E+00 2.14E+00 2.17E+00 5.6% <1.14E-02 6.99E+00 7.20E+00 7.09E+00 2.1% - - - UG 

Ru (IM) 7.90E+00 7.09E+00 6.65E+00 7.21E+00 8.8% <5.34E-01 <6.38E-01 <6.40E-01 <6.39E-01 - - 98% 104% - 

Rh  (IM) 4.18E+00 3.82E+00 3.59E+00 3.86E+00 7.7% <6.7E-02 <8.1E-02 <8.09E-02 <8.08E-02 - - 98% 104% - 

Pd  (IM) 1.35E+01 1.14E+01 1.16E+01 1.22E+01 9.2% <5.4E-01 <3.2E+00 <3.5E+00 <3.4E+00 - - 101% 110% - 

Sb (IM) <4.3E-01 <4.2E-01 <4.9E-01 <4.5E-01 - <4.2E-01 <1.6E+00 <1.8E+00 <1.7E+00 - - 95% 91% - 

Te  (IM) <6.0E+00 <6.0E+00 <6.0E+00 <6.0E+00 - <6.0E+00 <6.0E+00 <6.0E+00 <6.0E+00 - - 100% 94% - 

Nd  (IM) <6.0E+02 <6.0E+02 <6.0E+02 <6.0E+02 - <6.0E+02 <6.0E+02 <6.0E+02 <6.0E+02 - - 99% 91% - 

Pr  (IM) 3.60E+00 2.85E+00 2.96E+00 3.13E+00 13% <5.4E-02 1.44E+00 1.44E+00 1.44E+00 0.2% - 96% 91% UG 

Sm151  (IM) <1.7E-01 <1.3E-01 <1.5E-01 <1.5E-01 - <4.9E-02 <8.5E-02 <8.8E-02 <8.7E-02 - - 99% 91% UG 

Ta  (IM) <6.7E-02 <7.1E-02 <5.8E-02 <6.5E-02 - <6.8E-02 2.44E-01 1.21E-01 1.82E-01 48% - - 88% UG 

Pt  (IM) <3.0E+00 <3.0E+00 <3.0E+00 <3.0E+00 - <3.0E+00 <3.0E+00 <3.0E+00 <3.0E+00 - - - - - 

Tl  (IM) <6.0E+02 <6.0E+02 <6.0E+02 <6.0E+02 - <6.0E+02 <6.0E+02 <6.0E+02 <6.0E+02 - - 99% 89% - 

Bi  (IM) 4.49E+00 4.25E+00 3.97E+00 4.23E+00 6.2% 2.08E+00 2.55E+00 2.40E+00 2.48E+00 4.2% - 98% 93% UE UG UB 

W  (IM) 1.42E+02 1.26E+02 1.16E+02 1.28E+02 10% <6.3E-01 7.61E+00 7.88E+00 7.75E+00 2.4% - - 88% UG 

Th  (IM) 4.15E+00 3.64E+00 3.39E+00 3.73E+00 10% <1.8E-01 1.65E+00 1.66E+00 1.65E+00 0.2% - 99% 95% UG 

Rb  (IM) 2.84E+00 2.74E+00 2.47E+00 2.68E+00 7.1% <3.1E-01 4.46E+01 4.48E+01 4.47E+01 0.2% 2.10E+00 101% 102% UE UG 

I127  (IM) 1.85E+00 1.99E+00 1.89E+00 1.91E+00 3.6% 5.76E-01 5.34E-01 1.13E+01 5.91E+00 129% - - - UG UB 

I129  (SG) <6.1E-02 <1.1E-01 <9.8E-02 <8.9E-02 - <3.5E-03 - - - - - - - - 
 
* Single value ** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria UB - blank >5% of sample concentration 
UL - fails % Recovery of LCS US - fails % Recovery of MS  UE - value less than 10x the DL UG -glass std >5% of sample concentration 
ND - not detected N/A - not applicable 
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Table 7-8.   Composition of the Aqua-Regia Digested As-Received 241-AN-104 Filterable Solids - continued 
 
 
Analyte 

1st  
Replicate 
(mg/Kg) 

2nd  
Replicate 
(mg/Kg) 

3rd  
Replicate 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

 
Blank 
(mg/L) 

1st  
Glass Std 
(mg/Kg) 

2nd  
Glass Std 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

Glass Std
Comp 

(mg/Kg) 

 
LCS % 

Recovery

 
MS % 

Recovery

 
QC 
Flag 

Cs133  (IM) 9.58E+00 8.87E+00 8.41E+00 8.95E+00 6.6% <1.6E-01 6.93E+00 5.29E+00 6.11E+00 19% - 104% 100% UG 

Cs135  (IM) 2.86E+00 2.50E+00 2.44E+00 2.60E+00 8.8% <1.1E-01 5.19E+01 5.22E+01 5.20E+01 0.4% 5.13E+01 98% 102% - 

Cs137  (IM) 2.20E+01 1.93E+01 1.90E+01 2.01E+01 8.2% <1.9E-01 8.86E+01 8.95E+01 8.90E+01 0.8% 8.85E+01 97% 80% - 

Tc99  (IM) 7.73E+00 7.48E+00 7.07E+00 7.43E+00 4.5% 1.64E-01 1.58E-01 1.51E-01 1.55E-01 2.9% - 98% 104% - 

Np237  (IM) <1.8E-01 <1.9E-01 1.63E-01 1.63E-01* - <1.8E-01 <2.2E-01 <2.2E-01 <2.2E-01 - - - - UE 

Pu239  (IM) <1.8E-01 <1.9E-01 <1.6E-01 <1.8E-01 - <1.8E-01 <2.2E-01 <2.2E-01 <2.2E-01 - - - - - 

Pu240  (IM) <1.8E-01 <1.9E-01 <1.6E-01 <1.8E-01 - <1.8E-01 <2.2E-01 <2.2E-01 <2.2E-01 - - - - - 

Pu/Am241 (IM) <1.8E-01 <1.9E-01 <1.6E-01 <1.8E-01 - <1.8E-01 <2.2E-01 <2.2E-01 <2.2E-01 - - - - - 

U233  (IM) <1.8E-01 <1.9E-01 <1.6E-01 <1.8E-01 - <1.8E-01 <2.2E-01 <2.2E-01 <2.2E-01 - - - - UM 

U234  (IM) <1.8E-01 <1.9E-01 <1.6E-01 <1.8E-01 - <1.8E-01 <2.2E-01 <2.2E-01 <2.2E-01 - - - - UM 

U235  (IM) 4.77E+00 4.10E+00 4.13E+00 4.33E+00 8.7% <1.8E-01 <2.2E-01 <2.2E-01 <2.2E-01 - - 95% 97% UE 

U236  (IM) 2.69E-01 2.47E-01 1.84E-01 2.33E-01 19% <1.8E-01 <2.2E-01 <2.2E-01 <2.2E-01 - - - - UE UR 

U238  (IM) 6.02E+02 5.11E+02 5.08E+02 5.41E+02 9.9% 4.68E-01 5.12E+00 5.51E+00 5.32E+00 5.2% - 97% 89% - 
 
* Single value ** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria UB - blank >5% of sample concentration 
UL - fails % Recovery of LCS US - fails % Recovery of MS  UE - value less than 10x the DL UG -glass std >5% of sample concentration 
ND - not detected N/A - not applicable 
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Table 7-8.   Composition of the Aqua-Regia Digested As-Received 241-AN-104 Filterable Solids - continued 
 
 
Analyte 

1st 
Replicate 
(mCi/Kg) 

2nd 
Replicate 
(mCi/Kg) 

3rd 
Replicate 
(mCi/Kg) 

 
Average 

(mCi/Kg) 

 
 

%RSD

 
Blank 

(mCi/Kg) 

1st 
Glass Std 
(mCi/Kg) 

2nd 
Glass Std 
(mCi/Kg) 

 
Average 

(mCi/Kg) 

 
 

%RSD

Glass Std
Comp 

(mCi/Kg)

 
LCS % 

Recovery

 
MS % 

Recovery

 
QC 
Flag 

Cs134  (GS) <3.6E-01 <4.2E-01 <2.7E-01 <3.5E-01 - <5.6E-02 <6.1E-02 <6.2E-02 <6.2E-02 - - - - - 

Cs137  (GS) 3.19E+02 2.98E+02 2.79E+02 2.99E+02 6.9% <1.1E-01 <8.0E-02 <9.7E-02 <8.9E-02 - - - - - 

Eu152  (GS) <2.0E-02 <1.8E-02 <1.5E-02 <1.7E-02 - <1.0E-02 <1.3E-02 <1.3E-02 <1.3E-02 - - - - - 

Eu154  (GS) 8.32E-02 6.75E-02 6.86E-02 7.31E-02 12% <2.3E-03 <2.7E-03 <2.9E-03 <2.8E-03 - - - - - 

Eu155  (GS) 4.64E-02 3.60E-02 3.57E-02 3.94E-02 15% <2.9E-03 <3.4E-03 <3.5E-03 <3.4E-03 - - - - - 

Co60  (GS) 2.34E-02 1.85E-02 1.82E-02 2.01E-02 14% <1.3E-03 <1.6E-03 <1.7E-03 <1.7E-03 - - - - - 

Sn126  (GS) <3.1E-03 <2.6E-03 <2.3E-03 <2.7E-03 - <1.4E-03 <1.6E-03 <1.6E-03 <1.6E-03 - - - - - 

Sb125  (GS) <9.0E-03 <7.7E-03 <6.8E-03 <7.8E-03 - <1.4E-03 <4.5E-03 <4.7E-03 <4.6E-03 - - - - - 

Sb126  (GS) <3.1E-03 <2.6E-03 <2.3E-03 <2.7E-03 - <1.4E-03 <1.6E-03 <3.1E-03 <2.4E-03 - - - - - 

Pa231  (GS) <1.2E-01 <1.0E-01 <9.1E-02 <1.0E-01 - <4.5E-02 <5.5E-02 <5.7E-02 <5.6E-02 - - - - - 

Sr90  (SL) 6.44E+01 5.89E+01 5.10E+01 5.81E+01 12% <1.6E-01 <1.9E-01 7.21E-01 7.21E-01* - - 100% 87% - 

Tc99  (SL) 1.31E-01 1.27E-01 1.14E-01 1.24E-01 7.4% <4.7E-03 <5.9E-03 1.62E-02 1.62E-02* - - - - UG 

Se79  (SL) <5.8E-03 <2.3E-03 <4.6E-03 <4.2E-03 - <3.1E-02 <1.6E-02 <2.5E-03 <9.0E-03 - - - - - 

H3  (SL) <1.0E-02 <1.1E-02 <9.0E-03 <1.0E-02 - <1.1E-02 <1.3E-02 <1.3E-02 <1.3E-02 - - 95% 91% - 

C14  (SL) 1.46E-04 1.86E-04 2.10E-04 1.81E-04 18% <9.1E-06 - - - - - 106% 57% UR US 
 
* Single value ** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria UB - blank >5% of sample concentration 
UL - fails % Recovery of LCS US - fails % Recovery of MS  UE - value less than 10x the DL UG -glass std >5% of sample concentration 
ND - not detected N/A - not applicable 
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Table 7-8.   Composition of the Aqua-Regia Digested As-Received 241-AN-104 Filterable Solids - continued 
 
 
Analyte 

1st 
Replicate 
(mCi/Kg) 

2nd 
Replicate 
(mCi/Kg) 

3rd 
Replicate 
(mCi/Kg) 

 
Average 

(mCi/Kg) 

 
 

%RSD

 
Blank 

(mCi/Kg) 

1st 
Glass Std 
(mCi/Kg) 

2nd 
Glass Std 
(mCi/Kg) 

 
Average 

(mCi/Kg) 

 
 

%RSD

Glass Std
Comp 

(mCi/Kg)

 
LCS % 

Recovery

 
MS % 

Recovery

 
QC 
Flag 

Ni59  (SL) 5.68E-03 <3.6E-03 1.72E-03 3.70E-03** 76% <3.3E-03 <3.1E-03 <3.4E-03 <3.2E-03 - - - - UR 

Ni63  (SL) 3.20E-01 2.24E-01 2.64E-01 2.70E-01 18% <1.5E-03 <5.1E-03 <2.6E-03 <3.9E-03 - - - - UR 

Pu238  (SA) 6.08E-03 8.83E-03 8.29E-03 7.73E-03 19% 2.84E-03 2.16E-03 4.46E-03 3.31E-03 49% - - - UR UG UB 

Pu239/240  (SA) 7.61E-03 8.69E-03 7.93E-03 8.08E-03 6.9% <1.0E-03 1.36E-03 2.05E-03 1.70E-03 28% - - - UG 

Pu241  (SA) 2.38E-02 3.94E-02 2.66E-02 2.99E-02 28% <4.7E-03 <3.8E-03 <3.0E-03 <3.4E-03 - - - - UR 

Pu242  (IM) <7.1E-04 <7.5E-04 <6.1E-04 <6.9E-04 - <7.2E-04 <8.6E-04 <8.6E-04 <8.6E-04 - - - - - 

Am241  (SG) <1.7E-01 <1.5E-01 <9.6E-02 <1.4E-01 - <2.3E-01 <5.6E-01 <9.8E-02 <3.3E-01 - - - - UM 

Am243  (SG) <3.6E-02 <6.8E-02 <2.7E-02 <4.4E-02 - <1.5E-01 <3.5E-01 <1.6E-01 <2.6E-01 - - - - UM 

Cm242  (SA) <3.5E-03 <1.4E-03 <1.9E-03 <2.2E-03 - <3.9E-03 <1.1E-02 <2.2E-03 <6.5E-03 - - - - - 

Cm244/243  (SA) <3.3E-02 <1.8E-02 <3.6E-02 <2.9E-02 - <4.1E-02 <3.3E-01 <2.5E-02 <1.8E-01 - - - - UM 

Alpha  (AC) 1.12E+00 1.38E+00 1.22E+00 1.24E+00 11% <3.2E-01 <3.6E-01 <2.9E-01 <3.2E-01 - - 77% 77% - 

AlphaSum - - - <2.3E-01* - - - - - - - - - - 
 
* Single value ** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria UB - blank >5% of sample concentration 
UL - fails % Recovery of LCS US - fails % Recovery of MS  UE - value less than 10x the DL UG -glass std >5% of sample concentration 
ND - not detected N/A - not applicable 
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Table 7-9.   Composition of the Sodium Peroxide Fusion Digested As-Received 241-AN-104 Filterable Solids 
 
 
Analyte 

1st  
Replicate 
(mg/Kg) 

2nd  
Replicate 
(mg/Kg) 

3rd  
Replicate 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

 
Blank 
(mg/L) 

1st  
Glass Std 
(mg/Kg) 

2nd  
Glass Std 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

Glass Std
Comp 

(mg/Kg) 

 
LCS % 

Recovery

 
MS % 

Recovery

 
QC 
Flag 

K  (AA) 2.66E+03 2.87E+03 2.60E+03 2.71E+03 5.2% <2.9E+02 1.56E+04 1.73E+04 1.65E+04 7.3% 2.26E+04 102% 98% - 

As   (AA) <3.7E+01 <4.0E+01 <4.0E+01 <3.9E+01 - <3.9E+01 <4.4E+01 <4.5E+01 <4.5E+01 - - 105% 145% UM US 

Se   (AA) <3.7E+01 <4.0E+01 <4.0E+01 <3.9E+01 - <3.9E+01 <4.4E+01 <4.5E+01 <4.5E+01 - - 102% 93% - 

Ag  (IE) 2.85E+02 3.98E+02 2.96E+02 3.26E+02 19% 1.63E+02 1.08E+02 1.59E+02 1.34E+02 27% - 100% - UR UB UG 

Al  (IE) 1.65E+04 1.89E+04 1.66E+04 1.73E+04 7.8% 4.97E+01 2.15E+04 2.28E+04 2.21E+04 4.2% 2.50E+04 100% - - 

B  (IE) 5.69E+01 3.46E+01 3.45E+01 4.20E+01 31% <2.7E+01 2.46E+04 2.65E+04 2.56E+04 5.3% 2.69E+04 101% - UE UR 

Ba  (IE) <3.1E+01 3.56E+01 3.29E+01 3.42E+01** 5.7% <1.8E+01 7.79E+02 8.56E+02 8.17E+02 6.7% 7.90E+02 99% 106% UE 

Be  (IE) <7.5E+00 5.53E+00 <4.5E+00 5.53E+00* - <4.4E+00 1.88E+01 2.14E+01 2.01E+01 9.1% - 100% - UE UG 

Ca  (IE) 1.47E+03 1.97E+03 1.79E+03 1.74E+03 15% 1.12E+03 1.02E+04 1.10E+04 1.06E+04 5.0% 1.02E+04 98% - UB 

Cd  (IE) 4.70E+01 4.77E+01 4.21E+01 4.56E+01 6.7% 1.99E+01 3.87E+01 3.81E+01 3.84E+01 1.1% - 100% 99% UE UB UG 

Ce  (IE) 3.17E+02 3.94E+02 3.37E+02 3.49E+02 11% 2.66E+02 3.04E+02 3.18E+02 3.11E+02 3.0% - 99% - UE UB UG 

Cr  (IE) 3.99E+03 4.18E+03 3.84E+03 4.00E+03 4.2% 4.28E+01 6.56E+02 6.58E+02 6.57E+02 0.3% 6.40E+02 99% 103% - 

Cu  (IE) <1.6E+00 8.32E+00 6.88E+00 7.60E+00** 13% 3.07E+01 4.24E+01 3.30E+01 3.77E+01 18% 3.00E+01 99% - UE UB 

Fe  (IE) 7.76E+02 9.30E+02 6.49E+02 7.85E+02 18% 2.81E+02 8.72E+04 9.48E+04 9.10E+04 5.9% 9.79E+04 99% 100% UB UR 

K  (IE) 8.85E+03 8.26E+03 9.35E+03 8.82E+03 6.2% 7.45E+03 3.26E+04 3.45E+04 3.35E+04 4.0% 2.26E+04 91% - UE UB 
 
* Single value ** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria UB - blank >5% of sample concentration 
UL - fails % Recovery of LCS US - fails % Recovery of MS  UE - value less than 10x the DL UG -glass std >5% of sample concentration 
ND - not detected N/A - not applicable 
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Table 7-9.   Composition of the Sodium Peroxide Fusion Digested As-Received 241-AN-104 Filterable Solids - continued 
 
 
Analyte 

1st  
Replicate 
(mg/Kg) 

2nd  
Replicate 
(mg/Kg) 

3rd  
Replicate 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

 
Blank 
(mg/L) 

1st  
Glass Std 
(mg/Kg) 

2nd  
Glass Std 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

Glass Std
Comp 

(mg/Kg) 

 
LCS % 

Recovery

 
MS % 

Recovery

 
QC 
Flag 

La  (IE) 1.68E+01 2.88E+01 2.96E+01 2.51E+01 29% 2.16E+01 3.73E+01 4.41E+01 4.07E+01 12% - 99% - UE UR UB 
UG 

Li  (IE) 8.91E+01 1.10E+02 1.07E+02 1.02E+02 11% 4.07E+01 1.66E+04 1.76E+04 1.71E+04 4.2% 1.49E+04 97% - UE UB 

Mg  (IE) <8.7E+00 6.02E+00 <5.2E+00 6.02E+00* - <5.0E+00 4.68E+03 5.10E+03 4.89E+03 6.2% 5.20E+03 99% - UE 

Mn  (IE) 5.53E+01 7.21E+01 5.31E+01 6.02E+01 17% 3.23E+00 1.33E+04 1.46E+04 1.40E+04 6.7% 1.46E+04 99% - UR 

Mo  (IE) 2.06E+02 1.89E+02 1.66E+02 1.87E+02 11% 3.75E+01 2.74E+02 3.63E+02 3.19E+02 20% - 100% - UE UB UG 

Ni  (IE) 2.77E+02 2.50E+02 2.27E+02 2.51E+02 9.9% 2.21E+01 7.39E+03 8.03E+03 7.71E+03 5.9% 8.27E+03 99% 101% - 

P  (IE) 5.93E+02 2.75E+03 6.46E+02 1.33E+03 93% 6.55E+01 1.06E+03 9.75E+02 1.02E+03 6.1% 1.10E+03 98% - UE UR 

Pb  (IE) <5.2E+01 <3.2E+01 7.29E+01 7.29E+01* - <3.0E+01 5.79E+01 7.69E+01 6.74E+01 20% - 99% - UE UG 

S  (IE) 9.97E+03 1.17E+04 9.95E+03 1.05E+04 9.4% 1.93E+02 1.50E+03 1.80E+03 1.65E+03 13% - 97% - UG 

Sb  (IE) 6.14E+02 3.79E+02 3.65E+02 4.53E+02 31% 1.04E+02 4.32E+02 4.19E+02 4.26E+02 2.2% - 101% - UE UR UB 
UG 

Si  (IE) 2.44E+03 2.52E+03 2.35E+03 2.44E+03 3.5% 2.12E+02 2.00E+05 2.14E+05 2.07E+05 4.8% 2.24E+05 98% - - 

Sr  (IE) 3.10E+02 4.46E+02 4.09E+02 3.88E+02 18% 2.57E+02 2.19E+03 2.38E+03 2.28E+03 6.0% 3.00E+01 99% - UB UR 

Ti  (IE) <1.3E+01 <7.6E+00 <7.6E+00 <9.3E+00 - <7.3E+00 6.31E+03 6.89E+03 6.60E+03 6.2% 6.90E+03 100% - - 

U  (IE) 6.04E+02 8.26E+02 7.49E+02 7.26E+02 16% 4.52E+02 3.44E+03 3.71E+03 3.58E+03 5.2% - 101% - UE UB UG 

V  (IE) 1.25E+01 1.23E+01 1.14E+01 1.21E+01 4.9% <1.7E+00 1.26E+02 1.35E+02 1.31E+02 4.9% - 99% - UE UG 

Zn (IE) 4.92E+01 5.16E+01 4.94E+01 5.01E+01 2.7% 2.82E+01 2.53E+02 2.65E+02 2.59E+02 3.3% 1.60E+02 100% - UB 
 
* Single value ** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria UB - blank >5% of sample concentration 
UL - fails % Recovery of LCS US - fails % Recovery of MS  UE - value less than 10x the DL UG -glass std >5% of sample concentration 
ND - not detected N/A - not applicable 
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Table 7-9.   Composition of the Sodium Peroxide Fusion Digested As-Received 241-AN-104 Filterable Solids - continued 
 
 
Analyte 

1st 
Replicate 
(mg/Kg) 

2nd 
Replicate 
(mg/Kg) 

3rd 
Replicate 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

 
Blank 
(mg/L) 

1st 
Glass Std 
(mg/Kg) 

2nd 
Glass Std 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

Glass Std
Comp 

(mg/Kg) 

 
LCS % 

Recovery

 
MS % 

Recovery

 
QC 
Flag 

V  (IM) 6.43E+02 7.17E+02 6.46E+02 6.69E+02 6.3% 5.42E+02 7.17E+02 8.16E+02 7.66E+02 9.1% - 98% 135% UG US 

Co  (IM) 4.44E+00 4.68E+00 3.47E+00 4.20E+00 15% <2.6E+00 5.69E+01 6.16E+01 5.92E+01 5.5% - 97% 114% UE UG 

Y  (IM) 5.65E+00 5.09E+00 3.70E+00 4.81E+00 21% <3.95E+00 8.11E+00 8.01E+00 8.06E+00 0.8% - - - UE UR UG 

Ru (IM) 1.69E+01 1.70E+01 1.62E+01 1.67E+01 2.8% <9.65E+00 <5.51E+00 <5.64E+00 <5.58E+00 - - 97% 109% UE 

Rh  (IM) 4.21E+00 4.82E+00 3.93E+00 4.32E+00 11% <3.6E-01 <2.1E-01 3.11E-01 3.11E-01* - - 97% 109% - 

Pd  (IM) 5.69E+02 4.97E+02 4.28E+02 4.98E+02 14% <1.6E+02 <1.0E+02 <1.5E+02 <1.3E+02 - - 98% - - 

Sb (IM) <3.2E+00 <3.1E+00 <3.1E+00 <3.2E+00 - <7.4E+00 <4.6E+00 <3.9E+00 <4.2E+00 - - 99% 94% - 

Te  (IM) <6.0E+00 <6.0E+00 <6.0E+00 <6.0E+00 - <6.0E+00 <6.0E+00 <6.0E+00 <6.0E+00 - - 99% 96% - 

Nd  (IM) <6.0E+02 <6.0E+02 <6.0E+02 <6.0E+02 - <6.0E+02 <6.0E+02 <6.0E+02 <6.0E+02 - - 98% 93% - 

Pr  (IM) 2.36E+00 2.98E+00 2.37E+00 2.57E+00 14% <1.1E+00 1.12E+00 1.31E+00 1.21E+00 11% - 95% 92% UE UG 

Sm151  (IM) <1.7E-01 <2.8E-01 <2.3E-01 <2.3E-01 - <3.6E-01 <2.1E-01 <2.5E-01 <2.3E-01 - - 98% 93% - 

Ta  (IM) <3.3E-01 <3.7E-01 <3.5E-01 <3.5E-01 - <6.9E-01 1.41E+01 1.30E+01 1.35E+01 5.9%  101% 100% UG 

Pt  (IM) <3.0E+00 <3.0E+00 <3.0E+00 <3.0E+00 - <3.0E+00 <3.0E+00 <3.0E+00 <3.0E+00 - - - - - 

Tl  (IM) <6.0E+02 <6.0E+02 <6.0E+02 <6.0E+02 - <6.0E+02 <6.0E+02 <6.0E+02 <6.0E+02 - - 104% 98% - 

Bi  (IM) 6.88E+00 7.50E+00 5.82E+00 6.73E+00 13% 6.71E+00 2.82E+00 3.64E+00 3.23E+00 18% - 103% 91% UE UB UG 

W  (IM) 1.45E+02 8.86E+01 1.01E+02 1.12E+02 27% <6.4E+00 <1.5E+01 <1.3E+01 <1.4E+01 - - 101% 100% UR 

Th  (IM) 2.80E+00 3.01E+00 2.74E+00 2.85E+00 5.1% <1.8E+00 2.00E+00 2.15E+00 2.07E+00 5.2% - 107% 99% UG 
 
* Single value ** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria UB - blank >5% of sample concentration 
UL - fails % Recovery of LCS US - fails % Recovery of MS  UE - value less than 10x the DL UG -glass std >5% of sample concentration 
ND - not detected N/A - not applicable 
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Table 7-9.   Composition of the Sodium Peroxide Fusion Digested As-Received 241-AN-104 Filterable Solids - continued 
 
 
Analyte 

1st  
Replicate 
(mg/Kg) 

2nd  
Replicate 
(mg/Kg) 

3rd  
Replicate 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

 
Blank 
(mg/L) 

1st  
Glass Std 
(mg/Kg) 

2nd  
Glass Std 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

Glass Std
Comp 

(mg/Kg) 

 
LCS % 

Recovery

 
MS % 

Recovery

 
QC 
Flag 

Rb  (IM) <1.2E+01 <1.3E+01 <1.2E+01 <1.2E+01 - <1.3E+01 6.27E+01 6.49E+01 6.38E+01 2.4% 2.10E+00 96% 107% UM 

I127  (IM) <1.0E+00 <1.1E+00 <1.1E+00 <1.1E+00 - <2.2E+00 <1.2E+00 <1.3E+00 <1.3E+00 - - - - UM 

Cs133  (IM) 9.12E+00 1.07E+01 8.94E+00 9.57E+00 9.8% <4.9E+00 9.29E+00 9.87E+00 9.58E+00 4.3% - 95% 94% UG 

Cs135  (IM) 3.40E+00 3.58E+00 3.05E+00 3.35E+00 8.0% <8.6E-01 4.79E+01 5.06E+01 4.93E+01 3.9% 5.14E+01 95% 92% UE 

Cs137  (IM) 2.49E+01 2.55E+01 2.13E+01 2.39E+01 9.5% <1.3E+00 8.61E+01 8.88E+01 8.75E+01 2.2% 8.85E+01 101% 94% UE 

Tc99  (IM) 9.57E+00 9.86E+00 8.74E+00 9.39E+00 6.2% 9.68E-01 1.10E+00 1.13E+00 1.11E+00 1.9% - - - UE UB UG 

Np237  (IM) <8.4E-01 <9.4E-01 <9.1E-01 <9.4E-01 - <1.8E+00 <1.0E+00 <1.0E+00 <1.0E+00 - - - - UM 

Pu239  (IM) <8.4E-01 <9.4E-01 <9.1E-01 <9.0E-01 - <1.8E+00 <1.0E+00 <1.0E+00 <1.0E+00 - - - - - 

Pu240  (IM) <8.4E-01 <9.4E-01 <9.1E-01 <9.0E-01 - <1.8E+00 <1.0E+00 <1.0E+00 <1.0E+00 - - - - - 

Pu/Am241 (IM) <8.4E-01 <9.4E-01 <9.1E-01 <9.0E-01 - <1.8E+00 <1.0E+00 <1.0E+00 <1.0E+00 - - - - - 

U233  (IM) <8.4E-01 <9.4E-01 <9.1E-01 <9.0E-01 - <1.8E+00 <1.0E+00 <1.0E+00 <1.0E+00 - - - - UM 

U234  (IM) <8.4E-01 <9.4E-01 <9.1E-01 <9.0E-01 - <1.8E+00 <1.0E+00 <1.0E+00 <1.0E+00 - - - - UM 

U235  (IM) 3.25E+00 3.66E+00 2.98E+00 3.30E+00 10% <1.8E+00 <1.0E+00 <1.0E+00 <1.0E+00 - - - - UE 

U236  (IM) <8.4E-01 <9.4E-01 <9.1E-01 <9.0E-01 - <1.8E+00 <1.0E+00 <1.0E+00 <1.0E+00 - - - - UM 

U238  (IM) 3.78E+02 4.59E+02 3.94E+02 4.10E+02 10% <1.8E+00 1.75E+01 1.59E+02 8.80E+01 113% - 107% 96% UG 
 
* Single value ** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria UB - blank >5% of sample concentration 
UL - fails % Recovery of LCS US - fails % Recovery of MS  UE - value less than 10x the DL UG -glass std >5% of sample concentration 
ND - not detected N/A - not applicable 
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Table 7-9.   Composition of the Sodium Peroxide Fusion Digested As-Received 241-AN-104 Filterable Solids - continued 
 
 
Analyte 

1st 
Replicate 
(mCi/Kg) 

2nd 
Replicate 
(mCi/Kg) 

3rd 
Replicate 
(mCi/Kg) 

 
Average 

(mCi/Kg) 

 
 

%RSD

 
Blank 

(mCi/Kg) 

1st 
Glass Std 
(mCi/Kg) 

2nd 
Glass Std 
(mCi/Kg) 

 
Average 

(mCi/Kg) 

 
 

%RSD

Glass Std
Comp 

(mCi/Kg)

 
LCS % 

Recovery

 
MS % 

Recovery

 
QC 
Flag 

Cs134  (GS) <2.6E-01 <3.2E-01 <4.1E-01 <3.3E-01 - <2.8E-01 <6.9E-02 <8.1E-02 <7.5E-02 - - - - - 

Cs137  (GS) 2.61E+02 2.88E+02 2.48E+02 2.66E+02 7.7% <4.0E-01 2.31E+00 1.04E+01 6.33E+00 90% - - - - 

Eu152  (GS) <1.6E-02 <1.6E-02 <1.5E-02 <1.6E-02 - <1.0E-02 <1.2E-02 <1.3E-02 <1.3E-02 - - - - - 

Eu154  (GS) 6.58E-02 7.68E-02 6.01E-02 6.76E-02 13% <1.9E-03 5.10E-03 6.45E-02 3.48E-02 121% - - - UG 

Eu155  (GS) 3.50E-02 3.77E-02 3.41E-02 3.56E-02 5.2% <2.2E-03 <3.1E-03 8.13E-03 8.13E-03* - - - - - 

Co60  (GS) 1.90E-02 1.98E-02 1.77E-02 1.88E-02 5.6% <1.3E-03 1.52E-03 <1.6E-03 1.52E-03* - - - - UG 

Sn126  (GS) <9.6E-03 <8.3E-03 <7.2E-03 <8.3E-03 - <1.9E-03 <2.7E-03 <3.7E-03 <3.2E-03 - - - - UM 

Sb125  (GS) <6.9E-03 <6.4E-03 <5.8E-03 <6.4E-03 - <3.2E-03 <3.8E-03 <4.5E-03 <4.1E-03 - - - - - 

Sb126  (GS) <2.4E-03 <2.2E-03 <2.0E-03 <2.2E-03 - <1.1E-03 <1.3E-03 <1.5E-03 <1.4E-03 - - - - - 

Pa231  (GS) <9.0E-02 <8.2E-02 <7.3E-02 <8.2E-02 - <3.8E-02 <4.6E-02 <5.1E-02 <4.8E-02 - - - - - 

Sr90  (SL) 5.01E+01 6.73E+01 5.41E+01 5.72E+01 16% 1.21E+00 3.29E+00 7.54E+00 5.41E+00 56% - 97% 109% UR UG 
 
* Single value ** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria UB - blank >5% of sample concentration 
UL - fails % Recovery of LCS US - fails % Recovery of MS  UE - value less than 10x the DL UG -glass std >5% of sample concentration 
ND - not detected N/A - not applicable 
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Table 7-9.   Composition of the Sodium Peroxide Fusion Digested As-Received 241-AN-104 Filterable Solids - continued 
 
 
Analyte 

1st 
Replicate 
(mCi/Kg) 

2nd 
Replicate 
(mCi/Kg) 

3rd 
Replicate 
(mCi/Kg) 

 
Average 

(mCi/Kg) 

 
 

%RSD

 
Blank 

(mCi/Kg) 

1st 
Glass Std 
(mCi/Kg) 

2nd 
Glass Std 
(mCi/Kg) 

 
Average 

(mCi/Kg) 

 
 

%RSD

Glass Std
Comp 

(mCi/Kg)

 
LCS % 

Recovery

 
MS % 

Recovery

 
QC 
Flag 

Pu238  (SA) 3.13E-02 1.01E-01 1.18E-02 4.81E-02 98% 3.53E-02 9.46E-02 3.89E-01 2.42E-01 86% - - - UR UB UG 

Pu239/240  (SA) 7.12E-03 1.81E-02 7.88E-03 1.10E-02 55% <3.5E-03 1.13E-02 1.49E-01 8.02E-02 121% - - - UR UG 

Pu241  (SA) <5.3E-02 <1.5E-01 <3.7E-02 <8.1E-02 - <3.2E-02 <2.7E-01 <4.0E+00 <2.2E+00 - - - - UM 

Pu242  (IM) <3.3E-03 <3.7E-03 <3.6E-03 <3.5E-03 - <7.0E-03 <4.0E-03 <4.1E-03 <4.0E-03 - - - - - 

Am241  (SG) <1.0E-01 <1.6E-01 - <1.3E-01** - <9.5E-02 <1.0E-01 <5.7E-01 <3.3E-01 - - - - UM 

Am243  (SG) <8.8E-02 <2.9E-02 - <5.8E-02** - <8.5E-02 <3.6E-02 <4.1E-01 <2.3E-01 - - - - UM 

Cm242  (SA) <2.5E-03 <6.2E-04 - <1.6E-03** - <6.4E-04 <5.7E-04 <1.9E-03 <1.2E-03 - - - - - 

Cm244/243  (SA) 1.86E-01 3.88E-01 - 2.87E-01** 50% 1.39E-01 3.17E-01 2.14E-01 2.66E-01 27% - - - UR UB UG 

Alpha  (AC) 7.57E-01 1.70E+00 8.57E-01 1.10E+00 47% 3.06E-01 4.43E-01 1.01E+00 7.26E-01 55% - 74% 65% UR UB UG 

AlphaSum - - - <5.4E-01 - - - - - - - - - - 
 
* Single value ** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria UB - blank >5% of sample concentration 
UL - fails % Recovery of LCS US - fails % Recovery of MS  UE - value less than 10x the DL UG -glass std >5% of sample concentration 
ND - not detected N/A - not applicable 
 
 
 
 
 



 WSRC-TR-2003-00479, REVISION 0 
SRT-RPP-2003-00222, REVISION 0 

 

-57- 

 

Table 7-10.   Composition of the Water Contact of the As-Received 241-AN-104 
Filterable Solids 

 
 
Analyte 

1st 
Replicate 
(mg/Kg) 

2nd 
Replicate 
(mg/Kg) 

3rd 
Replicate 
(mg/Kg) 

 
Average 
(mg/Kg) 

 
 

%RSD

 
Blank     

(mg/Kg) 

 
LCS  % 

Recovery 

 
MS % 

Recovery

 
QC 
Flag 

NO3
-   (IC) 2.96E+05 2.34E+05 1.66E+05 2.32E+05 28% <8.5E+03 100% 113% UR 

NO2
-  (IC) 2.81E+04 2.47E+04 3.08E+04 2.79E+04 11% <8.5E+03 105% 106% UE 

PO4
3-  (IC) 7.81E+03 7.00E+03 5.43E+03 6.74E+03 18% <8.5E+03 99% 98% UE UR

SO4
2-  (IC) 1.56E+04 1.40E+04 1.48E+04 1.48E+04 5.4% <4.2E+03 100% 100% UE 

C2O4
2-  (IC) 1.87E+04 1.56E+04 1.74E+04 1.73E+04 9.0% <8.5E+03 104% 102% UE 

Cl-  (IC) 2.60E+03 2.47E+03 2.53E+03 2.54E+03 2.6% <1.7E+03 101% 99% UE 

F-  (IC) <2.1E+03 <1.6E+03 1.45E+03 1.45E+03* - <1.7E+03 105% 105% UE 

Br-  (IC) <1.0E+04 <8.2E+03 <7.2E+03 <8.6E+03 - <8.5E+03 100% 99% - 

CHO2
-  (IC) <1.0E+04 <8.2E+03 <7.2E+03 <8.6E+03 - <8.5E+03 106% 103% - 

OH-
free

  (T) <1.8E+04 <1.4E+04 <1.2E+04 <1.5E+04 - <1.4E+04 - - - 

OH-
total

  (T) 6.17E+04 5.12E+04 5.86E+04 5.71E+04 9.4% <1.4E+04 102% - - 

TIC  (A) 3.26E+04 2.80E+04 3.00E+04 3.02E+04 7.5% 2.28E+03 102% 180% UB US 

TOC  (Diff) 2.73E+04 1.40E+04 6.15E+03 1.58E+04 68% 7.48E+03 104% 86% UB UR

Al  (IE) 1.08E+04 9.22E+03 1.13E+04 1.04E+04 10% <8.9E+01 101% 92% - 

Cr  (IE) 2.03E+03 1.66E+03 1.87E+03 1.85E+03 9.9% <2.5E+01 102% 103% - 

K  (IE) 8.79E+03 <3.9E+03 <3.4E+03 8.79E+03* - 4.69E+03 115% - UE UR

Na  (IE) 2.92E+05 2.40E+05 2.34E+05 2.55E+05 12% 6.30E+02 104% 102% - 

P  (IE) 4.32E+03 3.49E+03 3.26E+03 3.69E+03 16% <2.9E+02 100% - UR 

S  (IE) 6.35E+03 5.93E+03 6.01E+03 6.10E+03 3.7% <5.8E+02 107% - UE 
 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
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Table 7-10.   Composition of the Water Contact of the As-Received 241-AN-104 
Filterable Solids - continued 

 
 
Analyte 

1st 
Replicate 
(mCi/Kg) 

2nd 
Replicate 
(mCi/Kg) 

3rd 
Replicate 
(mCi/Kg)

 
Average 

(mCi/Kg)

 
 

%RSD

 
Blank     

(mCi/Kg)

 
LCS  % 

Recovery 

 
MS % 

Recovery

 
QC 
Flag 

Cs137  (GS) 1.75E+02 1.52E+02 1.84E+02 1.70E+02 9.7% 1.59E+00 - - - 

Tc99
pertech (SL) 2.39E-01 1.51E-01 1.83E-01 1.91E-01 23% <2.4E-03 - - UR 

 
*Single value 
** Average of two replicates 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
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8.0 SIX-MONTH AGING STUDY OF THE DILUTED 241-AN-104 

SAMPLES 
 
8.1 SIX-MONTH AGING STUDY OF THE 5 M DILUTED 241-AN-104 SAMPLE 
 
After completing the dilution of the as-received 241-AN-104 sample to 5 M sodium 
concentration, samples of the 5 M diluted slurry and 5 M diluted filtered supernate were 
sealed in poly bottles.  After sitting undisturbed for six months the sealed samples were 
visually examined for the presence of precipitated solids.  Neither the filtered supernate nor 
the slurry sample showed any visible evidence of precipitation.  With no precipitation 
observed in the aged samples, no further analysis was required as stated in Test Exception 
24590-WTP-TEF-RT-03-028. 
 
8.2 SIX-MONTH AGING STUDY OF THE 7 M DILUTED 241-AN-104 SAMPLE 
 
The 7 M diluted 241-AN-104 aging study was conducted in the same manner as the 5 M 
aging study.  After sitting undisturbed for six months, the samples were visually examined 
for the presence of precipitated solids.  No precipitation was observed in either the filtered 
supernate or the slurry samples.  Therefore, no further analysis was required as stated in Test 
Exception 24590-WTP-TEF-RT-03-028. 
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9.0 COMPARISON TO SPECIFICATION 7 AND 8 

 
9.1 COMPARISON OF THE AS-RECEIVED 241-AN-104 FILTERED SUPERNATE 

TO SPECIFICATION 7 
 
Specification 7 defines the Low Activity Waste Envelopes A, B, and C and the compositional 
and radionuclide limits for each of those envelopes.  The as-received 241-AN-104 filtered 
supernate sample was compared to the limits for Envelope A.  Values for the as-received 
241-AN-104 filtered supernate sample were obtained from Table 7-3 and converted to units 
of molarity.  The concentrations for each analyte were then divided by the sodium 
concentration for comparison to the Specification 7 limits shown in Table 9-1.  The  
as-received 241-AN-104 filtered supernate sample meets all of the specification limits except 
for the uranium limit.  The uranium concentration in the as-received 241-AN-104 supernate 
is 102% of the Specification 7 limit. 
 
9.2 COMPARISON OF THE AS-RECEIVED 241-AN-104 FILTERABLE SOLIDS TO 

SPECIFICATION 8 
 
Specification 8 defines the compositional and radionuclide limits for the High-Level Waste 
envelope (Envelope D).  The as-received 241-AN-104 solids sample (unwashed) was 
compared to the Specification 8 limits.  The composition for the as-received 241-AN-104 
solids sample was obtained from Table 7-9 and Table 7-10.  The concentrations on a total 
dried solids basis were converted to a non-volatile oxide basis (grams per 100 grams of 
oxides) using the wt% oxide value of 55.7% for the sample (see Table 7-8).  The composition 
of the as-received 241-AN-104 solids sample meets all of the specification limits except for 
those of Cl NO2/NO3, Cr, Na, and S as shown in Table 9-2.  The as-received 241-AN-104 
solids sample is primarily composed of precipitated salts as opposed to the metal oxides and 
hydroxides of a true sludge sample.  All the species exceeding the Specification 8 limits are 
usually fairly soluble and generally associated with the liquid or salt cake phases of tank 
waste. 
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Table 9-1.   Comparison of the As-Received 241-AN-104 Filtered Supernate to 
Specification 7 Composition Limits. 

 
 
Analyte 

Average 
Value from 

Table 7.3 (M) 

 
QC 
Flag 

Average 
Analyte to Na 
Molar Ratio 

Specification 7, 
Envelope A 

Maximum Ratio 

 
% of 

Maximum 

Meets 
Specification 

7? 
Al 3.35E+04 - 1.22E-01 2.50E-01 49% Yes 

Ba <4.5E+00 UM <3.2E-06 1.00E-04 <3.2% Yes 

Ca <5.4E+00 - <1.3E-05 4.00E-02 <0.03% Yes 

Cd <9.8E-01 - <8.6E-07 4.00E-03 <0.02% Yes 

Cl 7.03E+03 - 1.94E-02 3.70E-02 53% Yes 

Cr 3.39E+02 - 6.39E-04 6.90E-03 9.3% Yes 

F <4.6E+01 - <2.4E-04 9.10E-02 <0.3% Yes 

Fe <4.7E-01 - <8.2E-07 1.00E-02 <0.01% Yes 

Hg <2.6E+00 UM <1.3E-06 1.40E-05 <9.0% Yes 

K 6.44E+03 - 1.61E-02 1.80E-01 9.0% Yes 

La <1.7E+00 - <1.2E-06 8.30E-05 <1.4% Yes 

Ni <3.2E+00 - <5.3E-06 3.00E-03 <0.2% Yes 

NO2 1.01E+05 - 2.16E-01 3.80E-01 57% Yes 

NO3 1.45E+05 - 2.30E-01 8.00E-01 29% Yes 

Pb 1.43E+03 UE 1.45E-05 6.80E-04 2.1% Yes 

PO4 3.62E+03 UE 1.48E-03 3.80E-02 3.9% Yes 

SO4 1.62E+03 - 3.69E-03 1.00E-02 37% Yes 

TIC 2.12E+03 - 1.73E-02 3.00E-01 5.8% Yes 

TOC 3.64E+03 - 2.97E-02 5.00E-01 5.9% Yes 

U 2.96E+00 - 1.22E-03 1.20E-03 102% No 
 
a) The K value from ICP-ES was used in the table as being more conservative than the AA value. 
b) P and S values from ICP-ES were used in the table as being more conservative than the IC values. 
c) The total uranium was calculated from the ICP-MS values for mass 235 and 238. 
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Table 9-1.   Comparison of the As-Received 241-AN-104 Filtered Supernate to 
Specification 7 Composition Limits - continued 

 
 
 
Radionuclide 

Average 
Value from 
Table 7.3 

(Bq) 

 
 

QC 
Flag 

 
Average 

Analyte to Na 
Ratio 

 
Specification 7, 

Envelope A 
Maximum Ratio 

 
 

% of 
Maximum 

 
Meets 

Specification 
7 

TRU <2.5E+05 - <2.5E+04 4.80E+05 <5.1% Yes 

Cs137 2.01E+10 - 2.0E+09 4.30E+09 46% Yes 

Sr90 3.15E+06 - 3.1E+05 4.40E+07 0.7% Yes 

Tc99 8.68E+06 - 8.5E+05 7.10E+06 12% Yes 

Co60 2.21E+04 - 2.2E+03 6.10E+04 3.5% Yes 

Eu154 <2.3E+03 - <2.3E+02 1.20E+06 <0.02% Yes 
 
 
a) The TRU was calculated by summing the Pu238, Pu239/240, Am241, Am243, Cm242,  and Cm243/244 alpha spectroscopy results. 
b) The Tc99 result from ICP-MS for mass 99. 
 
QC Flags:   none - meets all QC UR - fails %RSD criteria UM - fails minimum MRQ criteria 
UB - blank exceeds 5% of sample concentration UL - fails % Recovery of LCS US - fails % Recovery of MS  
UE - value less than 10x the DL ND - not detected N/A - not applicable 
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Table 9-2.   Comparison of the As-Received 241-AN-104 Filterable Solids to 
Specification 8 Limits. 

 
Non-Volatile 
Element 

Concentration 
in Dry Solids 

(mg/Kg) 

Concentration in 
Calcined Solids 

(g/100 g) 

Specification 8 
Maximum 
(g/100 g) 

 
% of 

Maximum 

Meets 
Specification 

8? 
As <3.6E+01 <6.5E-03 1.60E-01 <4.0% Yes 

B <2.2E+02 <4.0E-02 1.30E+00 <3.1% Yes 

Be <3.1E+01 <5.5E-03 6.50E-02 <8.5% Yes 

Ce 3.64E+02 6.54E-02 8.10E-01 8.1% Yes 

Co 4.20E+00 7.53E-04 4.50E-01 0.2% Yes 

Cs 3.17E+01 5.69E-03 5.80E-01 1.0% Yes 

Cu 1.60E+01 2.87E-03 4.80E-01 0.6% Yes 

Hg <8.8E+01 <1.6E-02 1.00E-01 <16% Yes 

La 9.02E+01 1.62E-02 2.60E+00 0.6% Yes 

Li <3.4E+02 <6.2E-02 1.40E-01 <44% Yes 

Mn <6.4E+00 <1.1E-03 6.50E+00 <0.02% Yes 

Mo <4.2E+02 <7.6E-02 6.50E-01 <12% Yes 

Nd <6.0E+02 <1.1E-01 1.70E+00 <6.3% Yes 

Pr 3.13E+00 5.63E-04 3.50E-01 0.2% Yes 

Pu <3.2E+00 <5.8E-04 5.40E-02 <1.1% Yes 

Rb 2.68E+00 4.82E-04 1.90E-01 0.3% Yes 

Sb <4.5E-01 <8.0E-05 8.40E-01 <0.01% Yes 

Se <3.6E+01 <6.5E-03 5.20E-01 <1.2% Yes 

Sr 8.23E+01 1.48E-02 5.20E-01 2.8% Yes 

Ta <6.5E-02 <1.2E-05 3.00E-02 <0.04% Yes 

Tc 7.43E+00 1.33E-03 2.60E-01 0.5% Yes 

Te <6.0E+00 <1.1E-03 1.30E-01 <0.8% Yes 

Tl <6.0E+02 <1.1E-01 4.50E-01 <24% Yes 

V <4.8E+01 <8.6E-03 3.20E-02 <27% Yes 

W 1.28E+02 2.30E-02 2.40E-01 9.6% Yes 

Y 2.17E+00 3.90E-04 1.60E-01 0.2% Yes 

Zn <2.6E+01 <4.6E-03 4.20E-01 <1.1% Yes 
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Table 9-2.   Comparison of the As-Received 241-AN-104 Filterable Solids to 
Specification 8 Limits - continued 

 
Non-Volatile 
Element 

Concentration 
in Dry Solids 

(mg/Kg) 

Concentration in 
Calcined Solids 

(g/100 g) 

Specification 8 
Maximum 
(g/100 g) 

 
% of 

Maximum 

Meets 
Specification 

8? 
Cl- 3.36E+03 6.03E-01 3.30E-01 183% No 

CO3
2- 4.00E+04 7.18E+00 3.00E+01 24% Yes 

NO2
-/NO3

- 3.44E+05 6.18E+01 3.60E+01 172% No 

TOC 2.09E+04 3.75E+00 1.10E+01 34% Yes 

CN- Not determined  1.60E+00   

NH3 Not determined  1.60E+00   

 



 WSRC-TR-2003-00479, REVISION 0 
SRT-RPP-2003-00222, REVISION 0 

 

-66- 

 

Table 9-2.   Comparison of the As-Received 241-AN-104 Filterable Solids to 
Specification 8 Limits - continued 

 
Non-Volatile 
Element 

Concentration 
in Dry Solids 

(mCi/Kg) 

Concentration in 
Calcined Solids 

(Ci/100 g) 

Specification 8 
Maximum 
(Ci/100 g) 

 
% of 

Maximum 

Meets 
Specification 

8? 
H3 <1.0E-02 <1.8E-06 6.50E-05 <2.8% Yes 

C14 1.81E-04 3.25E-08 6.50E-06 0.5% Yes 

Co60 2.01E-02 3.60E-06 1.00E-02 0.04% Yes 

Sr90 5.81E+01 1.04E-02 1.00E+01 0.1% Yes 

Tc99 1.24E-01 2.22E-05 1.50E-02 0.1% Yes 

Sb125 <7.8E-03 <1.4E-06 3.20E-02 <0.004% Yes 

Sn126 <2.7E-03 <4.8E-07 1.50E-04 <0.3% Yes 

I129 <1.6E-05 <2.8E-09 2.90E-07 <1.0% Yes 

Cs137 2.99E+02 5.36E-02 1.50E+00 3.6% Yes 

Eu152 <1.7E-02 <3.1E-06 4.80E-04 <0.7% Yes 

Eu154 7.31E-02 1.31E-05 5.20E-02 0.03% Yes 

Eu155 3.94E-02 7.07E-06 2.90E-02 0.02% Yes 

U233 <1.7E-03 <3.0E-07 9.00E-07 <34% Yes 

U235 9.36E-06 1.68E-09 2.50E-07 0.7% Yes 

Np237 1.15E-04 2.07E-08 7.40E-05 0.03% Yes 

Pu238 7.73E-03 1.39E-06 3.50E-04 0.4% Yes 

Pu239 8.08E-03 1.45E-06 3.10E-03 0.05% Yes 

Pu241 2.99E-02 5.38E-06 2.20E-02 0.02% Yes 

Am241 <1.4E-01 <2.5E-05 9.00E-02 <0.03% Yes 

Cm243/244 <2.9E-02 <5.2E-06 3.00E-03 <0.2% Yes 
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Table 9-2.   Comparison of the As-Received 241-AN-104 Filterable Solids to 
Specification 8 Limits - continued 

 
Non-Volatile 
Element 

Concentration 
in Dry Solids 

(mg/Kg) 

Concentration in 
Calcined Solids 

(g/100 g) 

Specification 8 
Maximum 
(g/100 g) 

 
% of 

Maximum 

Meets 
Specification 

8? 
Ag <6.4E+01 <1.1E-02 5.50E-01 <2.1% Yes 

Al 1.93E+04 3.46E+00 1.40E+01 25% Yes 

Ba <1.5E+02 <2.7E-02 4.50E+00 <0.6% Yes 

Bi 4.23E+00 7.60E-04 2.80E+00 0.0% Yes 

Ca 8.66E+02 1.56E-01 7.10E+00 2.2% Yes 

Cd <4.6E+01 <8.2E-03 4.50E+00 <0.2% Yes 

Cr 4.50E+03 8.08E-01 6.80E-01 119% No 

F 1.92E+03 3.45E-01 3.50E+00 9.8% Yes 

Fe 4.18E+02 7.50E-02 2.90E+01 0.3% Yes 

K 3.09E+03 5.55E-01 1.30E+00 43% Yes 

Mg <6.0E+00 <1.1E-03 2.10E+00 <0.1% Yes 

Na 3.55E+05 6.37E+01 1.90E+01 335% No 

Th 3.73E+00 6.69E-04 5.00E+00 0.01% Yes 

Ni 1.64E+02 2.94E-02 2.40E+00 1.2% Yes 

P 3.44E+03 6.17E-01 1.70E+00 36% Yes 

Pb 3.69E+02 6.62E-02 1.10E+00 6.0% Yes 

Pd 1.22E+01 2.19E-03 1.30E-01 1.7% Yes 

Rh 3.86E+00 6.94E-04 1.30E-01 0.5% Yes 

Ru 7.21E+00 1.30E-03 3.50E-01 0.4% Yes 

S 1.14E+04 2.04E+00 6.50E-01 314% No 

Si 2.44E+03 4.37E-01 1.90E+01 2.3% Yes 

Ti <6.2E+01 <1.1E-02 1.30E+00 <0.8% Yes 

U 5.45E+02 9.78E-02 1.40E+01 0.7% Yes 

Zr <1.8E+02 <3.3E-02 1.50E+01 <0.2% Yes 
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10.0 GENERAL DESCRIPTION OF ANALYTICAL PROCEDURES 

 
10.1 INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION SPECTROSCOPY 
 
Samples were diluted as necessary to bring analytes within the instrument range.  A 
scandium internal standard was added to all samples after dilution at a concentration of  
2 mg/L.  Background and internal standard correction were applied to the results.  An LCS 
containing the analytes of interest was run with the samples.  A matrix spike containing Ba, 
Ca, Cr, Fe, Na, and Ni was run with each set of samples.  The subset of elements used for the 
matrix spike was specified in the task plan. 
 
10.2 ION CHROMATOGRAPHY FOR ANIONS AND ORGANICS ACIDS 
 
For IC Anions, samples were diluted with a carbonate/bicarbonate diluent, as necessary, to 
bring analytes to within instrument calibration.  An LCS containing the analytes of interest 
was analyzed concurrently with samples.  One sample replicate was spiked with known 
concentrations of the analytes of interest for each set of samples. 
 
Organic acids were determined by ion exclusion chromatography (IEC).  Samples were 
diluted in a high salt solution as necessary to bring analytes to within instrument calibration.  
An LCS containing the analytes of interest was analyzed concurrently with samples.  One 
sample replicate was spiked with known concentrations of the analytes of interest for each set 
of samples. 
 
10.3 FREE HYDROXIDE AND TOTAL BASE TITRATIONS 
 
Total hydroxide (total base) was determined by titration to an inflection end point closest to 
pH 7.00.  An LCS containing 1.00 N NaOH was run in triplicate before and after each set of 
samples.  
 
Free hydroxide was determined by incremental inflection point titration.  The titration curves 
were examined to determine the free hydroxide concentration.  A lab control standard 
containing hydroxide, aluminate, and carbonate was run in triplicate before and after each set 
of samples.  
 
Carbonate was determined by precipitation using saturated barium chloride.  The precipitate 
was dissolved in acid and the carbonate concentration determined via back titration.  An LCS 
containing hydroxide, aluminate, and carbonate was run in triplicate before and after each set 
of samples. 
 
No matrix spikes were performed on any of the base titrations. 
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10.4 ATOMIC ABSORPTION SPECTROSCOPY 
 
Sodium, potassium, and mercury were analyzed by AA.  The mercury was determined using 
the cold vapor technique.  Samples were diluted as necessary to bring analytes within the 
instrument calibration range.  An LCS containing the analyte of interest was run with the 
samples.  A matrix spike containing the analyte of interest was made on one of the sample 
replicates for each set of samples. 
 
10.5 AMMONIA 
 
Ammonia was analyzed by ion (cation) chromatography after a purge and trap procedure to 
isolate the ammonia from the sample. 
 
Due to high concentrations of sodium ions which interfere with the analysis of ammonium 
ions (NH4+), dissolved ammonia in the sample was purged using helium gas and trapped in 
an acidic solution for cation analysis.  A 1-mL sample aliquot was added to a 2 molar 
hydroxide solution and purged for 15 minutes.  An LCS containing the sample analyte was 
analyzed concurrently with samples.  A sample replicate was spiked with the analyte at a 
known concentration, purged for 15 minutes, and trapped in an acidic solution for cations 
analysis.  Measured values were adjusted to account for purge efficiency losses. 
 
10.6 ORGANICS 
 
EDTA and HEDTA were analyzed by Ion Pair Chromatography (IPC).  The copper complex 
of EDTA and HEDTA were used as the LCS.  For the matrix spike, EDTA and HEDTA 
were spiked into the sample followed by preparation and analysis. 
 
IDA, NTA, and ED3A were analyzed by GC-MS.  These compounds were converted from 
carboxylic acids to methyl esters by BF3/methanol reagent for GC-MS analysis.  The GC-MS 
instrument was calibrated using naphthalene-d8 as the LCS.  The matrix spike was either 
Adipic acid or stearic-d35 acid which was then compared to acid methyl ester.  Each sample 
was prepared in duplicate, one containing a spike of IDA and NTA.  The IDA/NTA spike 
served as an internal standard. 
 
10.7 TOTAL INORGANIC CARBON/TOTAL ORGANIC CARBON 
 
Total carbon was determined by combustion at 780 °C in a stream of pure oxygen.  The CO2 
produced was then measured.  The inorganic carbon was determined by injecting an aliquot 
into an acid medium purged by an oxygen stream. Again, the CO2 produced was then 
measured.  By subtracting the inorganic carbon from the total carbon, the organic carbon was 
calculated.  Instrument calibration used NIST traceable organic and inorganic standards 
before and after each set of samples.  These standards also served as the LCS and were used 
for the matrix spike for the method.  The matrix spike was made on one of the sample 
replicates. 
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10.8 INDUCTIVELY COUPLED PLASMA-MASS SPECTROMETRY 
 
Samples were run concurrently with an LCS containing V, Co, As, Sr, Mo, Ru, Ag, Cd, Sb, 
Cs, Ba, La, Eu, Ho, Yb, Tl, Pb, Th, and U.  This LCS provided a mass response covering 
most of the mass range of interest.  However, the LCS did not cover every mass of species of 
interest such as I127, and W isotopes so no LCS recovery was provided for these analytes.  
For some elements (Ru, Rh, Nd, Pr, Ta, and Pt), the LCS and MS recoveries from a nearby 
mass were used.  In general a matrix spike using the LCS was made on one of the sample 
replicates.  For some of the sample results without matrix spike recoveries in the data tables, 
a matrix spike containing only U was used.  The following describes the calculation of the 
analytes of interest from the mass values: 
 
 
V mass 51 
Co mass 59 
Y mass 89 
Ru sum of mass 101, 102, and 104 
Rh mass 103 
Pd sum of mass 105, 106, 108, and 110 
Sb sum of mass 121 and 123 
Te sum of mass 122, 124, 125, 126, 128, and 130 
Nd sum of mass 142, 143, 144, 145, 146, 148, and 150 
Pr mass 141 
Sm mass 151 
Ta mass 181 
Pt sum of mass 190, 192, 194, 195, 196, and 198 
Tl sum of mass 203 and 205 
Bi mass 209 
Rb sum of mass 85 and 87 
Tc99 mass 99 
I127 mass 127 
Cs133 mass 133 
Cs135 mass 135. 
Cs137 mass 137 
W sum of mass 180, 182, 183, 184, 186. 
Th mass 232 
U233 mass 233 
U234 mass 234 
U235 mass 235 
U236 mass 236 
U238 mass 238 
Np237 mass 237 
Pu239 mass 239 
Pu240 mass 240 
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10.9 ALPHA COUNTING 
 
Prior to the analysis, Cs137 was removed from aliquots of the samples in order to reduce bias 
effects caused by large beta/alpha ratios.  The Cs137 removal was accomplished using  
Bio-Rad AMP1 resin.  Following the Cs removal process, an aliquot of each stripped solution 
was added to a stainless steel planchet and analyzed for alpha activity. 
 
10.10 GAMMA SPECTROMETRY 
 
An aliquot of each sample was analyzed by gamma spectroscopy analysis using a high purity 
germanium detector.  Results are background subtracted. 
 
10.11 H3 ANALYSIS 
 
For the tritium analysis, an aliquot of each sample was subjected to a steam distillation to 
separate the tritium containing fraction from the remainder of the sample.  An aliquot of each 
distillate was added to liquid scintillation cocktail to be analyzed for tritium.  The samples 
were counted on a Packard Instruments liquid scintillation counter along with an instrument 
blank.  The instrument blank was counted first and was used to establish an instrument 
background that was subtracted from the count results for the samples. 
 
10.12 TC99 ANALYSIS (FOR PERTECHNETATE FORM) 
 
Tc99m tracers were generated initially by neutron irradiation of natural molybdenum using 
SRTC's Cf252 Neutron Activation Analysis facility.  Mo98 was activated to Mo99 which 
subsequently beta decays to Tc99m.  The Tc99m was then extracted from the Mo99 to form a 
Tc99m tracer.  
 
Aliquots of the sample were diluted with water, Tc99m tracer was added, and the Tc99 was 
subsequently extracted using an Aliquat 336 based extraction.  Aliquat 336 extracts Tc99 in 
the pertechnetate form.  The extractant was then analyzed first by gamma spectroscopy to 
determine Tc99m tracer recoveries, and then analyzed by liquid scintillation analysis to 
determine Tc99.  Tc99m tracer recoveries were applied to the liquid scintillation results to 
quantify the Tc99.  A blank solution was also run through the extraction process to ensure no 
cross contamination existed at the laboratory level. 
 
10.13 SR90 ANALYSIS 
 
An aliquot of each sample was analyzed for Sr90 using an Eichrom Sr-Spec based extraction 
procedure.  A Sr90 spiked blank was analyzed with the sample batch to establish Sr90/Y90 
counting efficiencies and Sr chemical recoveries.  Aliquots of each sample's Sr extract were 
analyzed by neutron activation analysis to determine Sr carrier recoveries, the results of 
which were normalized to the results of the Sr90 spiked blank sample so each sample could be 
yielded by the recovery of its stable Sr carrier recovery.  The LCS and matrix spike samples 
were treated exactly like the samples.   
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Once the extractions were complete, aliquots of the resultant Sr90/Y90 containing extracts 
mixed with liquid scintillation cocktail were counted in the ADS Radiochemistry Counting 
Facility.  The samples were counted on a Packard Instruments liquid scintillation counter 
along with an instrument blank.  The instrument blank was counted first and was used to 
establish an instrument background that was subtracted from the count results for the 
samples.  
 
10.14 SE79 ANALYSIS 
 
Aliquots of the sample were spiked initially with stable Se which acted as both a chemical 
carrier and a Se yield tracer for the Se79 measurements.  The samples were then oxidized. 
Next the solutions were reduced to precipitate out Se metal.  The Se metal was washed 
repeatedly, re-dissolved, and the dissolution was then subjected to a series of 
decontamination steps with several types of analytical resins added in batch mode, which 
were subsequently filtered off.  The decontaminated solutions were then concentrated.  
Aliquots of the concentrate were analyzed by neutron activation analysis to determine Se 
carrier yields, and by liquid scintillation to measure Se79 activities. 
 
10.15 ALPHA SPECTROSCOPY FOR PLUTONIUM ISOTOPICS 
 
An aliquot of each sample dissolution was subjected to a thenoyltrifluoroacetone (TTA) 
separation.  An aliquot of the sample dissolution was initially spiked with a Pu238 tracer.   
A second aliquot of straight sample dissolution was analyzed along with the spiked sample. 
In addition, a third aliquot was used for determining the Pu241 concentration.  All the 
plutonium in the samples was reduced once using hydroxylamine.  An anion-complexing 
reagent (aluminum nitrate) was then added, and the solutions were oxidized with 4M sodium 
nitrite.  The plutonium was then extracted from the matrix using a TTA solution.  The TTA 
layer was mounted on a counting dish, the mount was then analyzed by alpha spectroscopy.  
A blank sample was run with the sample set. 
 
The analysis results for the Pu239/240 alpha peak were yielded using the Pu238 recoveries from 
the Pu238 traced sample separation.  The ratio of the Pu239/240 to the Pu238 in the sample was 
obtained from the alpha spectroscopy analysis of the non-spiked sample.  That ratio was 
applied to the determined Pu239/240 value to determine the Pu238 activity in the sample. 
 
The sample aliquot dedicated to the Pu241 analysis was added to liquid scintillation cocktail 
following the separation and analyzed for both Pu241 and gross Pu-alpha constituents.  The 
ratio of Pu241 to total Pu alpha was determined and applied to the results from the plates in 
order to determine a Pu241 concentration. 
 



 WSRC-TR-2003-00479, REVISION 0 
SRT-RPP-2003-00222, REVISION 0 

 

-74- 

 
10.16 I129 ANALYSIS 
 
An aliquot of each sample was spiked with stable iodide and was subjected to a silver iodide 
precipitation method to separate any iodide in the matrix from other radionuclides.  A blank 
DI water sample was analyzed along with the batch.  The precipitates were analyzed for I129 
activity with a low energy HPGe gamma spectroscopy detector.  After the gamma analyses, 
the precipitates were analyzed by neutron activation analysis (NAA) to determine the levels 
of stable iodide carrier in the precipitates.  The recoveries of the iodide carrier were used to 
correct the gamma spectroscopy results for the I129 recoveries.  Uncertainties provided are  
1 sigma.  
 
10.17 AM/CM ANALYSIS 
 
Aliquots of sample were run through an Am/Cm separation procedure to separate the 
trivalent Am/Cm isotopes from the higher valence state actinides following a sample 
oxidation step.  Samples were run through the procedure in duplicate, one sample spiked with 
Am243 for yielding purposes, one sample unspiked to correct for any Am243 that may be 
present in the samples.  The Am/Cm sample mount was analyzed by alpha spectroscopy for 
Cm244/243 and Cm242 and by low energy gamma spectrometry for Am241.  The results were 
yielded by using the Am243 tracer alpha result and the Am243 tracer gamma result.  A blank 
sample was run through all of the analyses with every batch of samples. 
 
10.18 C14 ANALYSIS 
 
Aliquots of sample were wet-ashed with a sodium persulfate/silver nitrate oxidation in 
conjunction with concentrated sulfuric acid.  The carbon dioxide emitted was absorbed with 
Packard Instruments Carbosorb E.  The Carbosorb E was then slurried into Ultima Gold AB, 
and analyzed by liquid scintillation analysis for C14.  Each sample was run through the 
process in duplicate.  A blank solution, spiked with a C14 standard, was run (in duplicate) in 
parallel with the samples to determine C14 recoveries.  The average recoveries were applied 
to the sample results to quantify the C14 concentrations.  A second blank solution, spiked 
with the C14 standard was also run in duplicate through the process to serve as the laboratory 
control sample.  One customer sample was spiked with some C14 (again in duplicate) and run 
through the process to serve as the matrix spike.  A blank solution was also run through the 
entire process to ensure no cross contamination existed at the laboratory level. 
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APPENDIX A.  SAMPLE HISTORY 
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Rheological Results for AN-104 Salt Slurry Sample (U) 

 
Introduction 
 
A rheological analysis request form (#0043) was filled out requesting three rheological 
measurements of an AN-104 sample at 25°C and 35°C.  All of the rheological 
measurements were completed in the Shielded Facility located at the Savannah River 
Technology Center (SRTC).  This memo summarizes the data collected from the 
rheological measurements of this sample. 
 
Experimental  
 
Approximately 60mLs of AN-104 salt slurry sample were transferred from B-block to A-
block of the Shielded Cells.  Approximately 10 mL of the salt slurry was used to 
complete the rheological measurements.  All of the rheological measurements for the salt 
slurry samples were obtained using the Haake RV30/M5 system located in Cell 2 of the 
Shielded Cells Facility.  The specifications for the instrument can be found in the section 
called “Summary of the Instrument’s Specifications Used to Complete the Rheological 
Measurements”.  A NIST traceable Newtonian oil standard (28.25 cP @ 25°C) was used 
to check and verify the instrument’s response prior to the start of the salt slurry 
measurements and after the last salt slurry measurement.  The NV rotor and NV cup was 
used in all of the salt slurry measurements obtained.  The NV rotor and NV cup and the 
MVI rotor and MV cup were used for the Newtonian oil measurements obtained.  The 
MVI rotor and MV cup were used for the Newtonian oil measurement prior to the salt 
slurry measurement.  Visual inspection of the NV rotor and MVI rotor did not indicate 
any physical damage that could effect the measurements. 
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The NV rotor was selected for the salt slurry measurements, because it is primarily used 
for rheological measurements of low viscosity fluids working in the medium shear rate 
range1.  The NV rotor has been traditionally used to quantify the flow properties of salt 
slurries which have very low insoluble solids concentration.  The NV rotor and cup is a 
double coaxial cylindrical system.  The NV rotor has four holes in the top face of the 
rotor for removal of excess sample.  All the rheological measurements for this study were 
conducted at 25°C and/or 35°C. 
 
Summary of the Instrument’s Specifications Used to Complete the Rheological 
Measurements 
 
The Haake RV30/M5 system is a controlled rate rheometer that is operated remotely in 
the Shielded Cells environment.  A water bath/circulator is used to supply water to the 
water jacket that surrounds the MV or NV cup and maintains the temperature of the 
sample in the MV or NV cup.  The technical specifications for the RV30/M5 system are 
listed in Table 1.  The shear rate and shear stress ranges provided (in Table 1) are the 
capabilities of the various rotors/cups that can be used with the M5 measuring head. 

Table 1 – Technical Specifications for the System1 
 

Speed Range:   0.05 to 500 rpm 
Shear Rate Range:  0.004 to 40,000 s-1 
Shear Stress Range:  0.2 to 70,000 Pa 
Temperature Range:  Depends on Water Bath /Circulator 
Torque Range:   0.049 to 4.9 Ncm 

 
 
The error in the measured shear stress is 0.5% of full span (100% Tau) and the error for 
the measured shear rate is 0.5% of the reading.  Table 2 provides the maximum shear 
rate, maximum shear stress, and physical dimensions associated with NV and the MVI 
rotor. 
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Table 2 – Maximum Shear Rate, Maximum Shear Stress, and Physical Dimensions 
Associated with the NV and the MVI Rotors1 

 
Maximum Shear Stress (Tau) and Shear Rate (D) 
 MVI       NV 
100% Tau = 322 Pa      100% Tau = 178 Pa 
100% D = 1170 (seconds-1)    100% D = 2700 (seconds-1) 
 
Physical Dimensions 
 MVI       NV 
Inner Cylinder (MVI Rotor)   Inner Cylinder (NV Rotor) 
 Radius Ri – 20.04 mm    Radii R2, 3 – 17.85, 20.1 mm 
 Height L – 60 mm    Height L – 60 mm 
Outer Cylinder (MV Cup)   Outer Cylinder (NV Cup) 
 Radius Ra – 21 mm    Radii R1, 4 – 17.5, 20.5 mm 
Radii Ratio (Ra/ Ri) – 1.05   Radii Ratio (Ra/ Ri) – 1.02 
Gap Width – 0.96 mm    Gap Width – 0.35 mm 
 

 
 
 
Programming of the RV30 
 
Table 3 contains the programming times and shear rate ranges for the salt slurry samples 
at 25°C and 35°C, and the oil standard at 25°C.  A hold time of one minute at the 
maximum shear rate were programmed for these measurements. 
 
Table 3 – Programming Times and Shear Rate Ranges for the Salt Slurry Samples and the 

Standard Oil Samples 

 Salt Slurry 
Samples at 25°C 

and 35°C 

Standard 
Oil 

Standard 
Oil 

Up Curve  
(Ramp Up) 

0 – 2700s-1, 
5 minutes 

0 – 2700s-1, 
5 minutes 

0 – 1100s-1, 
5 minutes 

Hold 2700s-1 
1 minute 

2700s-1 
1 minute 

1100s-1 
1 minute 

Down Curve 
(Ramp Down) 

2700 – 0s-1, 
5 minutes 

2700 – 0s-1, 
5 minutes 

1100 - 0s-1, 
5 minutes 
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Results of the Flow Curves 
 
To prepare the samples for measurement, the salt slurry sample was mixed and poured 
into the measuring cup.  While pouring the samples into the measuring cup, a visual 
observation of the sample was noted.  The salt slurry sample had a dark, but fluid 
appearance.  The measuring cup was loaded into the instrument and the measurements 
were completed successfully.  This process was repeated a total of three times in order to 
make sure that the flow curves were repeatable and that a representative sample had been 
obtained from the bottle.  An example of the raw data obtained from the rheometer (up 
flow curves only) for the salt slurry sample at 25°C and 35°C are plotted in Figures 1 and 
2, respectively.  The other duplicate runs of the salt slurry sample performed at 25°C and 
35°C are presented in Appendix A. 
 
The data shown in Figures 1 and 2 were curve fitted using the Newtonian fluid model 
between a shear rate of 0s-1 to 2700s-1 for Figure 1, and a shear rate of 282s-1 to 2700s-1for 
Figure 2.   
 

Figure 1 - Flow Curve for the Salt Slurry Sample at 25°C 
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Figure 2 – Flow Curve for the Salt Slurry Sample at 35°C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As noted in Figure 2, there was some jamming or bridging of particles in the gap between 
the rotor and the cup.  This jamming/bridging is noted by several spiked responses at the 
lower shear rate range.  After 282 inverses seconds, the jamming/bridging of the gap 
appears to be overcome by the shear rate.  This behavior was also noted for the down 
curve for this sample run, and in the other sample runs at 25°C and 35°C located in 
Appendix A.  The raw data for Figures 1 and 2 along with the graphs and raw data for the 
duplicate runs at 25°C and 35°C are located in Appendix A.  Appendix B contains the 
results of the up flow curves and the raw data for the Newtonian oil standard used to 
check the operability of the instrument.  Since the curve fit of the rheological data 
obtained for these samples were performed on the up curves, it was decided to omit all of 
the down curves for the samples in all of the Figures and in Appendix A.  Inspection of 
the down curve for the three samples showed it to be slightly above or on top of the up 
curves, but yielding essentially the same rheological results.   
 
The samples behaved like a Newtonian fluid.  Table 4 presents the results for all of the 
samples fitted to a Newtonian model on the up curves.  The Newtonian model is defined 
as: 
 

 Tau = ηD or { γητ &
1000

= } 

Where:  Tau (τ) = Shear stress {Pa} 
  η = Viscosity {centipoise = cP or mPa·sec} 
  D (γ& ) = shear rate {s-1} 

y = 2.33E-02x
R2 = 1.00E+00
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Table 4 - Newtonian Model Results for Figure 1, Figure 2, and Appendix A for the Salt 

Slurry Sample at 25°C and 35°C 
 

Figure 
Fitted Shear Rate 

Range 
(s-1) 

Temperature η 
(cP) R2 

1 0 – 2700 25°C 27.5 0.99 
A-1* 150 – 2700 25°C 28.3 0.99 
A-2 0 – 2700 25°C 27.0 1.00 
2* 282 – 2700 35°C 23.3 1.00 

A-3* 228 – 2700 35°C 22.9 1.00 
A-4 0 – 2700 35°C 24.0 0.99 

* Jamming/Bridging of particles at lower shear rate ranges 
 
Averaging the Newtonian results from Figure 1, Figure A-1, and Figure A-2 for the salt 
slurry measurement (completed at 25°C) yielded a consistency value of 27.6cP ± 0.7cP.  
Averaging the Newtonian results from Figure 2, Figure A-3, and Figure A-4 for the salt 
slurry (at 35°C) yielded a consistency value of 23.4cP ± 0.6cP.   
 
 
Conclusions 
 
- The AN104 salt slurry samples behaved like a Newtonian fluid. 
- Rheological measurements were completed for the salt slurry sample at 25°C and 

35°C.  The average of the Newtonian model results for the consistency at 25°C were 
27.6cP ± 0.7cP.  The average of the Newtonian model results for the consistency at 
35°C were 23.4cP ± 0.6cP. 
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Quality Assurance 
 
All data and records generated from this task will be maintained in a laboratory notebook.  
Prior to measurement of the salt slurry samples, the rheometer parts were visually 
inspected for damage and the rheometer operability was verified by testing with a NIST 
traceable oil standard. 
 
 
References
                                                           
1 Haake, “Instruction Manual Rotovisco RV30”. 
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Appendix A – Raw Data  
Figure 1 Raw Data Salt Slurry Results at 25°C 

D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
0.00E+00 4.07E-02 5.42E+02 1.58E+01 
1.45E+00 3.95E-01 5.52E+02 1.61E+01 
6.51E+00 7.27E-01 5.64E+02 1.64E+01 
1.51E+01 1.34E+00 5.75E+02 1.68E+01 
2.39E+01 1.60E+00 5.86E+02 1.70E+01 
3.29E+01 1.62E+00 5.96E+02 1.72E+01 
4.41E+01 2.37E+00 6.06E+02 1.76E+01 
5.38E+01 3.00E+00 6.19E+02 1.83E+01 
6.60E+01 3.00E+00 6.29E+02 1.92E+01 
7.58E+01 3.17E+00 6.41E+02 1.91E+01 
8.57E+01 4.12E+00 6.51E+02 1.91E+01 
9.81E+01 4.12E+00 6.61E+02 1.93E+01 
1.08E+02 5.22E+00 6.73E+02 1.98E+01 
1.20E+02 5.08E+00 6.83E+02 1.99E+01 
1.30E+02 5.13E+00 6.93E+02 2.01E+01 
1.40E+02 5.20E+00 7.05E+02 2.04E+01 
1.53E+02 6.18E+00 7.15E+02 2.06E+01 
1.63E+02 6.32E+00 7.28E+02 2.08E+01 
1.72E+02 6.64E+00 7.37E+02 2.11E+01 
1.85E+02 6.61E+00 7.47E+02 2.13E+01 
1.95E+02 6.68E+00 7.60E+02 2.16E+01 
2.07E+02 6.91E+00 7.69E+02 2.18E+01 
2.18E+02 7.12E+00 7.82E+02 2.21E+01 
2.28E+02 7.39E+00 7.92E+02 2.24E+01 
2.38E+02 7.91E+00 8.02E+02 2.27E+01 
2.51E+02 8.06E+00 8.14E+02 2.31E+01 
2.60E+02 8.25E+00 8.24E+02 2.33E+01 
2.72E+02 8.51E+00 8.34E+02 2.35E+01 
2.82E+02 8.76E+00 8.46E+02 2.38E+01 
2.94E+02 9.80E+00 8.56E+02 2.41E+01 
3.04E+02 9.83E+00 8.68E+02 2.45E+01 
3.14E+02 9.95E+00 8.78E+02 2.47E+01 
3.26E+02 1.02E+01 8.88E+02 2.51E+01 
3.36E+02 1.04E+01 9.00E+02 2.56E+01 
3.46E+02 1.06E+01 9.11E+02 2.59E+01 
3.59E+02 1.10E+01 9.23E+02 2.61E+01 
3.69E+02 1.12E+01 9.33E+02 2.63E+01 
3.79E+02 1.14E+01 9.43E+02 2.65E+01 
3.91E+02 1.18E+01 9.55E+02 2.67E+01 
4.01E+02 1.21E+01 9.65E+02 2.71E+01 
4.11E+02 1.23E+01 9.77E+02 2.74E+01 
4.24E+02 1.27E+01 9.87E+02 2.77E+01 
4.34E+02 1.30E+01 9.97E+02 2.78E+01 
4.46E+02 1.33E+01 1.01E+03 2.82E+01 
4.56E+02 1.35E+01 1.02E+03 2.85E+01 
4.66E+02 1.38E+01 1.03E+03 2.87E+01 
4.81E+02 1.44E+01 1.04E+03 2.91E+01 
4.89E+02 1.45E+01 1.05E+03 2.94E+01 
4.99E+02 1.47E+01 1.06E+03 2.97E+01 
5.09E+02 1.50E+01 1.08E+03 2.99E+01 
5.20E+02 1.53E+01 1.09E+03 3.02E+01 
5.32E+02 1.56E+01 1.10E+03 3.05E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.11E+03 3.08E+01 1.69E+03 4.64E+01 
1.12E+03 3.10E+01 1.70E+03 4.66E+01 
1.13E+03 3.13E+01 1.71E+03 4.71E+01 
1.14E+03 3.17E+01 1.72E+03 4.73E+01 
1.15E+03 3.19E+01 1.73E+03 4.77E+01 
1.16E+03 3.21E+01 1.75E+03 4.79E+01 
1.17E+03 3.25E+01 1.76E+03 4.83E+01 
1.18E+03 3.27E+01 1.77E+03 4.86E+01 
1.19E+03 3.30E+01 1.78E+03 4.88E+01 
1.20E+03 3.32E+01 1.79E+03 4.91E+01 
1.21E+03 3.35E+01 1.80E+03 4.94E+01 
1.23E+03 3.42E+01 1.81E+03 4.97E+01 
1.24E+03 3.48E+01 1.82E+03 5.01E+01 
1.25E+03 3.47E+01 1.83E+03 5.03E+01 
1.26E+03 3.50E+01 1.84E+03 5.07E+01 
1.27E+03 3.52E+01 1.85E+03 5.10E+01 
1.28E+03 3.58E+01 1.87E+03 5.12E+01 
1.29E+03 3.59E+01 1.87E+03 5.15E+01 
1.30E+03 3.62E+01 1.89E+03 5.19E+01 
1.31E+03 3.64E+01 1.90E+03 5.21E+01 
1.32E+03 3.67E+01 1.91E+03 5.24E+01 
1.33E+03 3.70E+01 1.92E+03 5.27E+01 
1.34E+03 3.73E+01 1.93E+03 5.30E+01 
1.36E+03 3.75E+01 1.94E+03 5.33E+01 
1.37E+03 3.78E+01 1.95E+03 5.37E+01 
1.38E+03 3.82E+01 1.96E+03 5.39E+01 
1.39E+03 3.85E+01 1.97E+03 5.42E+01 
1.40E+03 3.88E+01 1.98E+03 5.45E+01 
1.41E+03 3.91E+01 2.00E+03 5.48E+01 
1.42E+03 3.93E+01 2.01E+03 5.51E+01 
1.43E+03 3.96E+01 2.02E+03 5.52E+01 
1.44E+03 3.99E+01 2.03E+03 5.56E+01 
1.45E+03 4.01E+01 2.04E+03 5.59E+01 
1.46E+03 4.03E+01 2.05E+03 5.62E+01 
1.47E+03 4.05E+01 2.06E+03 5.66E+01 
1.49E+03 4.08E+01 2.07E+03 5.69E+01 
1.50E+03 4.13E+01 2.08E+03 5.73E+01 
1.51E+03 4.15E+01 2.09E+03 5.75E+01 
1.52E+03 4.18E+01 2.10E+03 5.78E+01 
1.53E+03 4.20E+01 2.11E+03 5.79E+01 
1.54E+03 4.24E+01 2.13E+03 5.86E+01 
1.55E+03 4.26E+01 2.13E+03 5.86E+01 
1.56E+03 4.29E+01 2.14E+03 5.88E+01 
1.57E+03 4.32E+01 2.16E+03 5.92E+01 
1.58E+03 4.35E+01 2.17E+03 5.94E+01 
1.60E+03 4.39E+01 2.18E+03 5.97E+01 
1.61E+03 4.41E+01 2.19E+03 6.00E+01 
1.62E+03 4.43E+01 2.20E+03 6.04E+01 
1.63E+03 4.48E+01 2.21E+03 6.07E+01 
1.64E+03 4.51E+01 2.22E+03 6.10E+01 
1.65E+03 4.54E+01 2.23E+03 6.13E+01 
1.66E+03 4.57E+01 2.24E+03 6.16E+01 
1.67E+03 4.57E+01 2.25E+03 6.19E+01 
1.68E+03 4.61E+01 2.27E+03 6.22E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.28E+03 6.24E+01 2.70E+03 7.36E+01 
2.29E+03 6.27E+01 2.70E+03 7.37E+01 
2.30E+03 6.30E+01 2.70E+03 7.37E+01 
2.31E+03 6.33E+01 2.70E+03 7.37E+01 
2.32E+03 6.36E+01 2.70E+03 7.38E+01 
2.33E+03 6.39E+01 2.70E+03 7.37E+01 
2.34E+03 6.41E+01 2.70E+03 7.38E+01 
2.35E+03 6.45E+01 2.70E+03 7.38E+01 
2.36E+03 6.47E+01 2.70E+03 7.37E+01 
2.38E+03 6.50E+01 2.70E+03 7.37E+01 
2.39E+03 6.53E+01 2.70E+03 7.38E+01 
2.40E+03 6.55E+01 2.70E+03 7.38E+01 
2.41E+03 6.58E+01 2.70E+03 7.38E+01 
2.42E+03 6.62E+01 2.70E+03 7.38E+01 
2.43E+03 6.65E+01 2.70E+03 7.38E+01 
2.44E+03 6.69E+01 2.70E+03 7.38E+01 
2.45E+03 6.72E+01 2.70E+03 7.39E+01 
2.46E+03 6.74E+01 2.70E+03 7.38E+01 
2.47E+03 6.77E+01 2.70E+03 7.39E+01 
2.48E+03 6.80E+01 2.70E+03 7.39E+01 
2.49E+03 6.83E+01 2.70E+03 7.39E+01 
2.50E+03 6.86E+01 2.70E+03 7.39E+01 
2.52E+03 6.88E+01 2.70E+03 7.39E+01 
2.53E+03 6.92E+01 2.70E+03 7.39E+01 
2.54E+03 6.96E+01 2.70E+03 7.39E+01 
2.55E+03 6.99E+01 2.70E+03 7.39E+01 
2.56E+03 7.01E+01 2.70E+03 7.39E+01 
2.57E+03 7.04E+01 2.70E+03 7.39E+01 
2.58E+03 7.06E+01 2.70E+03 7.39E+01 
2.59E+03 7.10E+01 2.70E+03 7.40E+01 
2.60E+03 7.13E+01 2.70E+03 7.40E+01 
2.61E+03 7.15E+01 2.70E+03 7.39E+01 
2.63E+03 7.19E+01 2.70E+03 7.39E+01 
2.63E+03 7.21E+01 2.70E+03 7.39E+01 
2.65E+03 7.25E+01 2.70E+03 7.40E+01 
2.66E+03 7.27E+01 2.70E+03 7.40E+01 
2.67E+03 7.29E+01 2.70E+03 7.40E+01 
2.68E+03 7.33E+01 2.70E+03 7.39E+01 
2.68E+03 7.33E+01 2.70E+03 7.39E+01 
2.68E+03 7.34E+01 2.70E+03 7.39E+01 
2.69E+03 7.34E+01 2.70E+03 7.39E+01 
2.69E+03 7.35E+01 2.70E+03 7.39E+01 
2.69E+03 7.34E+01 2.70E+03 7.39E+01 
2.69E+03 7.34E+01 2.70E+03 7.39E+01 
2.69E+03 7.34E+01 2.70E+03 7.39E+01 
2.69E+03 7.35E+01 2.70E+03 7.40E+01 
2.69E+03 7.35E+01 2.70E+03 7.40E+01 
2.69E+03 7.35E+01 2.70E+03 7.40E+01 
2.69E+03 7.35E+01 2.70E+03 7.40E+01 
2.69E+03 7.36E+01 2.70E+03 7.40E+01 
2.70E+03 7.36E+01 2.70E+03 7.40E+01 
2.70E+03 7.36E+01 2.70E+03 7.40E+01 
2.70E+03 7.37E+01 2.70E+03 7.40E+01 
2.70E+03 7.37E+01 2.70E+03 7.41E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 7.41E+01 2.70E+03 7.45E+01 
2.70E+03 7.41E+01 2.70E+03 7.45E+01 
2.70E+03 7.41E+01 2.70E+03 7.45E+01 
2.70E+03 7.42E+01 2.70E+03 7.45E+01 
2.70E+03 7.42E+01 2.70E+03 7.45E+01 
2.70E+03 7.42E+01 2.70E+03 7.45E+01 
2.70E+03 7.41E+01 2.70E+03 7.45E+01 
2.70E+03 7.41E+01 2.70E+03 7.45E+01 
2.70E+03 7.40E+01 2.70E+03 7.45E+01 
2.70E+03 7.40E+01 2.70E+03 7.45E+01 
2.70E+03 7.40E+01 2.70E+03 7.45E+01 
2.70E+03 7.40E+01 2.70E+03 7.45E+01 
2.70E+03 7.40E+01 2.70E+03 7.46E+01 
2.70E+03 7.40E+01 2.70E+03 7.46E+01 
2.70E+03 7.40E+01 2.70E+03 7.46E+01 
2.70E+03 7.41E+01 2.70E+03 7.46E+01 
2.70E+03 7.41E+01 2.70E+03 7.46E+01 
2.70E+03 7.41E+01 2.70E+03 7.46E+01 
2.70E+03 7.41E+01 2.70E+03 7.46E+01 
2.70E+03 7.42E+01 2.70E+03 7.45E+01 
2.70E+03 7.41E+01 2.70E+03 7.45E+01 
2.70E+03 7.41E+01 2.70E+03 7.46E+01 
2.70E+03 7.42E+01 2.70E+03 7.46E+01 
2.70E+03 7.42E+01 2.70E+03 7.46E+01 
2.70E+03 7.42E+01 2.70E+03 7.45E+01 
2.70E+03 7.42E+01 2.70E+03 7.45E+01 
2.70E+03 7.43E+01 2.70E+03 7.46E+01 
2.70E+03 7.43E+01 2.70E+03 7.46E+01 
2.70E+03 7.43E+01 2.70E+03 7.46E+01 
2.70E+03 7.43E+01 2.70E+03 7.47E+01 
2.70E+03 7.43E+01 2.70E+03 7.47E+01 
2.70E+03 7.43E+01 2.70E+03 7.46E+01 
2.70E+03 7.44E+01 2.70E+03 7.46E+01 
2.70E+03 7.44E+01 2.70E+03 7.46E+01 
2.70E+03 7.44E+01 2.70E+03 7.46E+01 
2.70E+03 7.44E+01 2.70E+03 7.46E+01 
2.70E+03 7.44E+01 2.70E+03 7.46E+01 
2.70E+03 7.44E+01 2.70E+03 7.47E+01 
2.70E+03 7.45E+01 2.70E+03 7.47E+01 
2.70E+03 7.45E+01 2.70E+03 7.47E+01 
2.70E+03 7.45E+01 2.70E+03 7.47E+01 
2.70E+03 7.45E+01 2.70E+03 7.47E+01 
2.70E+03 7.45E+01 2.70E+03 7.48E+01 
2.70E+03 7.45E+01 2.70E+03 7.48E+01 
2.70E+03 7.46E+01 2.70E+03 7.48E+01 
2.70E+03 7.46E+01 2.70E+03 7.48E+01 
2.70E+03 7.46E+01 2.70E+03 7.48E+01 
2.70E+03 7.46E+01 2.70E+03 7.49E+01 
2.70E+03 7.45E+01 2.70E+03 7.49E+01 
2.70E+03 7.45E+01 2.70E+03 7.49E+01 
2.70E+03 7.45E+01 2.70E+03 7.49E+01 
2.70E+03 7.44E+01 2.70E+03 7.49E+01 
2.70E+03 7.45E+01 2.70E+03 7.49E+01 
2.70E+03 7.44E+01 2.70E+03 7.50E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 7.50E+01 2.70E+03 7.52E+01 
2.70E+03 7.50E+01 2.70E+03 7.52E+01 
2.70E+03 7.50E+01 2.70E+03 7.52E+01 
2.70E+03 7.50E+01 2.70E+03 7.52E+01 
2.70E+03 7.50E+01 2.70E+03 7.53E+01 
2.70E+03 7.50E+01 2.70E+03 7.53E+01 
2.70E+03 7.51E+01 2.70E+03 7.53E+01 
2.70E+03 7.51E+01 2.70E+03 7.53E+01 
2.70E+03 7.51E+01 2.70E+03 7.53E+01 
2.70E+03 7.51E+01 2.70E+03 7.53E+01 
2.70E+03 7.52E+01 2.70E+03 7.53E+01 
2.70E+03 7.52E+01 2.70E+03 7.53E+01 
2.70E+03 7.51E+01 2.70E+03 7.53E+01 
2.70E+03 7.51E+01 2.70E+03 7.53E+01 
2.70E+03 7.51E+01 2.70E+03 7.54E+01 
2.70E+03 7.51E+01 2.70E+03 7.54E+01 
2.70E+03 7.52E+01 2.70E+03 7.54E+01 
2.70E+03 7.52E+01 2.70E+03 7.54E+01 
2.70E+03 7.51E+01 2.70E+03 7.54E+01 
2.70E+03 7.51E+01 2.70E+03 7.54E+01 
2.70E+03 7.51E+01 2.69E+03 7.53E+01 
2.70E+03 7.51E+01 2.69E+03 7.50E+01 
2.70E+03 7.51E+01 2.68E+03 7.48E+01 
2.70E+03 7.51E+01 2.67E+03 7.46E+01 
2.70E+03 7.51E+01 2.66E+03 7.43E+01 
2.70E+03 7.51E+01 2.65E+03 7.41E+01 
2.70E+03 7.51E+01 2.64E+03 7.40E+01 
2.70E+03 7.51E+01 2.62E+03 7.36E+01 
2.70E+03 7.52E+01 2.61E+03 7.33E+01 
2.70E+03 7.52E+01 2.60E+03 7.30E+01 
2.70E+03 7.51E+01 2.59E+03 7.28E+01 
2.70E+03 7.51E+01 2.58E+03 7.25E+01 
2.70E+03 7.51E+01 2.57E+03 7.26E+01 
2.70E+03 7.51E+01 2.56E+03 7.21E+01 
2.70E+03 7.51E+01 2.55E+03 7.18E+01 
2.70E+03 7.51E+01 2.54E+03 7.15E+01 
2.70E+03 7.51E+01 2.53E+03 7.12E+01 
2.70E+03 7.51E+01 2.52E+03 7.09E+01 
2.70E+03 7.52E+01 2.51E+03 7.06E+01 
2.70E+03 7.51E+01 2.50E+03 7.03E+01 
2.70E+03 7.51E+01 2.48E+03 7.00E+01 
2.70E+03 7.51E+01 2.47E+03 6.98E+01 
2.70E+03 7.51E+01 2.46E+03 6.95E+01 
2.70E+03 7.51E+01 2.45E+03 6.91E+01 
2.70E+03 7.52E+01 2.44E+03 6.89E+01 
2.70E+03 7.52E+01 2.43E+03 6.86E+01 
2.70E+03 7.51E+01 2.42E+03 6.83E+01 
2.70E+03 7.51E+01 2.41E+03 6.80E+01 
2.70E+03 7.51E+01 2.40E+03 6.78E+01 
2.70E+03 7.51E+01 2.39E+03 6.75E+01 
2.70E+03 7.51E+01 2.38E+03 6.72E+01 
2.70E+03 7.51E+01 2.37E+03 6.69E+01 
2.70E+03 7.52E+01 2.35E+03 6.66E+01 
2.70E+03 7.52E+01 2.34E+03 6.64E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.33E+03 6.61E+01 1.75E+03 5.01E+01 
2.32E+03 6.58E+01 1.74E+03 4.98E+01 
2.31E+03 6.55E+01 1.73E+03 4.96E+01 
2.30E+03 6.52E+01 1.71E+03 4.92E+01 
2.29E+03 6.49E+01 1.70E+03 4.88E+01 
2.28E+03 6.46E+01 1.69E+03 4.85E+01 
2.27E+03 6.43E+01 1.68E+03 4.82E+01 
2.26E+03 6.40E+01 1.67E+03 4.80E+01 
2.24E+03 6.37E+01 1.66E+03 4.77E+01 
2.23E+03 6.35E+01 1.65E+03 4.74E+01 
2.22E+03 6.33E+01 1.64E+03 4.72E+01 
2.21E+03 6.29E+01 1.63E+03 4.69E+01 
2.20E+03 6.26E+01 1.62E+03 4.65E+01 
2.19E+03 6.23E+01 1.61E+03 4.62E+01 
2.18E+03 6.20E+01 1.60E+03 4.59E+01 
2.17E+03 6.17E+01 1.58E+03 4.57E+01 
2.16E+03 6.14E+01 1.57E+03 4.59E+01 
2.15E+03 6.12E+01 1.56E+03 4.54E+01 
2.14E+03 6.09E+01 1.55E+03 4.49E+01 
2.13E+03 6.06E+01 1.54E+03 4.45E+01 
2.11E+03 6.03E+01 1.53E+03 4.43E+01 
2.10E+03 5.99E+01 1.52E+03 4.41E+01 
2.09E+03 5.97E+01 1.51E+03 4.37E+01 
2.08E+03 5.93E+01 1.50E+03 4.32E+01 
2.07E+03 5.91E+01 1.49E+03 4.29E+01 
2.06E+03 5.88E+01 1.48E+03 4.26E+01 
2.05E+03 5.84E+01 1.46E+03 4.22E+01 
2.04E+03 5.81E+01 1.45E+03 4.20E+01 
2.03E+03 5.79E+01 1.44E+03 4.18E+01 
2.02E+03 5.76E+01 1.43E+03 4.16E+01 
2.01E+03 5.72E+01 1.42E+03 4.13E+01 
2.00E+03 5.69E+01 1.41E+03 4.09E+01 
1.99E+03 5.66E+01 1.40E+03 4.07E+01 
1.97E+03 5.64E+01 1.39E+03 4.05E+01 
1.96E+03 5.61E+01 1.38E+03 4.03E+01 
1.95E+03 5.59E+01 1.37E+03 3.99E+01 
1.94E+03 5.55E+01 1.36E+03 3.94E+01 
1.93E+03 5.52E+01 1.35E+03 3.91E+01 
1.92E+03 5.50E+01 1.34E+03 3.91E+01 
1.91E+03 5.46E+01 1.32E+03 3.87E+01 
1.90E+03 5.44E+01 1.31E+03 3.84E+01 
1.89E+03 5.42E+01 1.30E+03 3.79E+01 
1.88E+03 5.39E+01 1.29E+03 3.76E+01 
1.87E+03 5.35E+01 1.28E+03 3.74E+01 
1.85E+03 5.32E+01 1.27E+03 3.72E+01 
1.84E+03 5.30E+01 1.26E+03 3.67E+01 
1.83E+03 5.26E+01 1.25E+03 3.67E+01 
1.82E+03 5.23E+01 1.24E+03 3.61E+01 
1.81E+03 5.19E+01 1.23E+03 3.58E+01 
1.80E+03 5.17E+01 1.22E+03 3.55E+01 
1.79E+03 5.13E+01 1.21E+03 3.52E+01 
1.78E+03 5.11E+01 1.19E+03 3.49E+01 
1.77E+03 5.06E+01 1.18E+03 3.48E+01 
1.76E+03 5.05E+01 1.17E+03 3.46E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.16E+03 3.42E+01 5.74E+02 1.73E+01 
1.15E+03 3.37E+01 5.61E+02 1.69E+01 
1.14E+03 3.34E+01 5.53E+02 1.67E+01 
1.13E+03 3.30E+01 5.43E+02 1.63E+01 
1.12E+03 3.27E+01 5.33E+02 1.60E+01 
1.11E+03 3.23E+01 5.21E+02 1.56E+01 
1.10E+03 3.18E+01 5.11E+02 1.54E+01 
1.09E+03 3.17E+01 5.01E+02 1.51E+01 
1.07E+03 3.14E+01 4.88E+02 1.48E+01 
1.06E+03 3.08E+01 4.79E+02 1.48E+01 
1.06E+03 3.07E+01 4.68E+02 1.44E+01 
1.05E+03 3.06E+01 4.56E+02 1.39E+01 
1.03E+03 3.01E+01 4.46E+02 1.36E+01 
1.02E+03 2.97E+01 4.34E+02 1.40E+01 
1.01E+03 2.96E+01 4.24E+02 1.35E+01 
1.00E+03 2.97E+01 4.14E+02 1.30E+01 
9.88E+02 2.93E+01 4.01E+02 1.25E+01 
9.77E+02 2.88E+01 3.92E+02 1.21E+01 
9.67E+02 2.87E+01 3.79E+02 1.17E+01 
9.55E+02 2.82E+01 3.69E+02 1.14E+01 
9.44E+02 2.79E+01 3.59E+02 1.11E+01 
9.34E+02 2.76E+01 3.49E+02 1.08E+01 
9.22E+02 2.71E+01 3.37E+02 1.04E+01 
9.11E+02 2.67E+01 3.26E+02 1.02E+01 
9.01E+02 2.64E+01 3.14E+02 9.91E+00 
8.89E+02 2.61E+01 3.04E+02 9.58E+00 
8.79E+02 2.58E+01 2.94E+02 9.29E+00 
8.69E+02 2.54E+01 2.82E+02 8.95E+00 
8.59E+02 2.51E+01 2.74E+02 8.72E+00 
8.46E+02 2.48E+01 2.61E+02 8.55E+00 
8.36E+02 2.45E+01 2.52E+02 8.27E+00 
8.26E+02 2.42E+01 2.40E+02 7.85E+00 
8.14E+02 2.38E+01 2.30E+02 7.54E+00 
8.04E+02 2.37E+01 2.19E+02 7.28E+00 
7.91E+02 2.32E+01 2.07E+02 6.85E+00 
7.81E+02 2.30E+01 1.96E+02 6.51E+00 
7.71E+02 2.27E+01 1.87E+02 6.23E+00 
7.60E+02 2.24E+01 1.74E+02 5.87E+00 
7.48E+02 2.21E+01 1.64E+02 5.59E+00 
7.38E+02 2.18E+01 1.52E+02 5.45E+00 
7.28E+02 2.15E+01 1.42E+02 5.02E+00 
7.15E+02 2.11E+01 1.32E+02 4.57E+00 
7.05E+02 2.08E+01 1.19E+02 4.28E+00 
6.96E+02 2.04E+01 1.10E+02 3.79E+00 
6.83E+02 2.00E+01 9.72E+01 3.93E+00 
6.73E+02 1.98E+01 8.74E+01 3.62E+00 
6.63E+02 1.97E+01 7.73E+01 3.00E+00 
6.51E+02 1.93E+01 6.49E+01 2.38E+00 
6.41E+02 1.91E+01 5.50E+01 2.31E+00 
6.29E+02 1.86E+01 4.26E+01 2.47E+00 
6.19E+02 1.83E+01 3.28E+01 2.35E+00 
6.09E+02 1.84E+01 2.27E+01 1.96E+00 
5.97E+02 1.81E+01 5.74E+02 1.73E+01 
5.86E+02 1.77E+01 5.61E+02 1.69E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
5.53E+02 1.67E+01 2.82E+02 8.95E+00 
5.43E+02 1.63E+01 2.74E+02 8.72E+00 
5.33E+02 1.60E+01 2.61E+02 8.55E+00 
5.21E+02 1.56E+01 2.52E+02 8.27E+00 
5.11E+02 1.54E+01 2.40E+02 7.85E+00 
5.01E+02 1.51E+01 2.30E+02 7.54E+00 
4.88E+02 1.48E+01 2.19E+02 7.28E+00 
4.79E+02 1.48E+01 2.07E+02 6.85E+00 
4.68E+02 1.44E+01 1.96E+02 6.51E+00 
4.56E+02 1.39E+01 1.87E+02 6.23E+00 
4.46E+02 1.36E+01 1.74E+02 5.87E+00 
4.34E+02 1.40E+01 1.64E+02 5.59E+00 
4.24E+02 1.35E+01 1.52E+02 5.45E+00 
4.14E+02 1.30E+01 1.42E+02 5.02E+00 
4.01E+02 1.25E+01 1.32E+02 4.57E+00 
3.92E+02 1.21E+01 1.19E+02 4.28E+00 
3.79E+02 1.17E+01 1.10E+02 3.79E+00 
3.69E+02 1.14E+01 9.72E+01 3.93E+00 
3.59E+02 1.11E+01 8.74E+01 3.62E+00 
3.49E+02 1.08E+01 7.73E+01 3.00E+00 
3.37E+02 1.04E+01 6.49E+01 2.38E+00 
3.26E+02 1.02E+01 5.50E+01 2.31E+00 
3.14E+02 9.91E+00 4.26E+01 2.47E+00 
3.04E+02 9.58E+00 3.28E+01 2.35E+00 
2.94E+02 9.29E+00 2.27E+01 1.96E+00 

 
Figure A-1 - Flow Curve for the Salt Slurry Sample at 25°C (Run 2) 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 

0.00E+00 6.65E-02 5.52E+02 1.71E+01 
9.68E-01 2.37E+00 5.65E+02 1.72E+01 
7.35E+00 1.04E+01 5.75E+02 1.76E+01 
1.44E+01 1.96E+01 5.85E+02 1.78E+01 
2.28E+01 1.84E+01 5.97E+02 1.80E+01 
3.32E+01 1.84E+01 6.07E+02 1.83E+01 
4.25E+01 1.79E+01 6.19E+02 1.86E+01 
5.41E+01 1.52E+01 6.29E+02 1.88E+01 
6.41E+01 1.65E+01 6.39E+02 1.91E+01 
7.62E+01 1.21E+01 6.51E+02 1.95E+01 
8.61E+01 1.28E+01 6.61E+02 1.98E+01 
9.61E+01 1.45E+01 6.71E+02 1.99E+01 
1.08E+02 1.03E+01 6.84E+02 2.04E+01 
1.18E+02 9.42E+00 6.94E+02 2.07E+01 
1.29E+02 7.87E+00 7.04E+02 2.09E+01 
1.42E+02 7.59E+00 7.16E+02 2.11E+01 
1.52E+02 7.65E+00 7.26E+02 2.14E+01 
1.62E+02 7.43E+00 7.38E+02 2.18E+01 
1.74E+02 7.76E+00 7.49E+02 2.20E+01 
1.84E+02 7.72E+00 7.59E+02 2.26E+01 
1.94E+02 7.68E+00 7.71E+02 2.29E+01 
2.07E+02 8.31E+00 7.82E+02 2.33E+01 
2.17E+02 8.73E+00 7.91E+02 2.35E+01 
2.29E+02 8.72E+00 8.04E+02 2.37E+01 
2.39E+02 9.05E+00 8.13E+02 2.38E+01 
2.50E+02 9.13E+00 8.24E+02 2.41E+01 
2.61E+02 9.19E+00 8.36E+02 2.44E+01 
2.71E+02 9.32E+00 8.46E+02 2.48E+01 
2.83E+02 9.50E+00 8.56E+02 2.50E+01 
2.93E+02 9.70E+00 8.68E+02 2.54E+01 
3.03E+02 9.96E+00 8.78E+02 2.58E+01 
3.14E+02 1.02E+01 8.90E+02 2.61E+01 
3.26E+02 1.06E+01 9.00E+02 2.64E+01 
3.36E+02 1.08E+01 9.10E+02 2.66E+01 
3.46E+02 1.11E+01 9.22E+02 2.67E+01 
3.59E+02 1.15E+01 9.32E+02 2.70E+01 
3.69E+02 1.17E+01 9.44E+02 2.73E+01 
3.79E+02 1.20E+01 9.55E+02 2.79E+01 
3.91E+02 1.23E+01 9.64E+02 2.82E+01 
4.01E+02 1.26E+01 9.77E+02 2.84E+01 
4.14E+02 1.30E+01 9.87E+02 2.86E+01 
4.23E+02 1.33E+01 9.96E+02 2.89E+01 
4.33E+02 1.36E+01 1.01E+03 2.95E+01 
4.46E+02 1.39E+01 1.02E+03 3.01E+01 
4.56E+02 1.42E+01 1.03E+03 3.03E+01 
4.67E+02 1.44E+01 1.04E+03 3.03E+01 
4.76E+02 1.47E+01 1.05E+03 3.06E+01 
4.88E+02 1.50E+01 1.06E+03 3.07E+01 
4.99E+02 1.53E+01 1.08E+03 3.10E+01 
5.09E+02 1.55E+01 1.09E+03 3.12E+01 
5.21E+02 1.59E+01 1.10E+03 3.15E+01 
5.31E+02 1.61E+01 1.11E+03 3.18E+01 
5.43E+02 1.69E+01 1.12E+03 3.21E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.13E+03 3.25E+01 1.71E+03 4.83E+01 
1.14E+03 3.28E+01 1.73E+03 4.88E+01 
1.15E+03 3.31E+01 1.74E+03 4.91E+01 
1.16E+03 3.34E+01 1.75E+03 4.92E+01 
1.17E+03 3.36E+01 1.76E+03 4.96E+01 
1.18E+03 3.39E+01 1.77E+03 4.99E+01 
1.19E+03 3.42E+01 1.78E+03 5.02E+01 
1.20E+03 3.44E+01 1.79E+03 5.06E+01 
1.22E+03 3.48E+01 1.80E+03 5.08E+01 
1.23E+03 3.49E+01 1.81E+03 5.11E+01 
1.24E+03 3.52E+01 1.82E+03 5.14E+01 
1.25E+03 3.55E+01 1.83E+03 5.18E+01 
1.26E+03 3.58E+01 1.84E+03 5.21E+01 
1.27E+03 3.63E+01 1.85E+03 5.24E+01 
1.28E+03 3.64E+01 1.86E+03 5.26E+01 
1.29E+03 3.67E+01 1.88E+03 5.29E+01 
1.30E+03 3.72E+01 1.89E+03 5.32E+01 
1.31E+03 3.73E+01 1.90E+03 5.37E+01 
1.32E+03 3.79E+01 1.91E+03 5.39E+01 
1.34E+03 3.82E+01 1.92E+03 5.41E+01 
1.34E+03 3.83E+01 1.93E+03 5.44E+01 
1.35E+03 3.85E+01 1.94E+03 5.48E+01 
1.37E+03 3.88E+01 1.95E+03 5.51E+01 
1.38E+03 3.93E+01 1.96E+03 5.53E+01 
1.39E+03 3.95E+01 1.97E+03 5.57E+01 
1.40E+03 3.97E+01 1.99E+03 5.62E+01 
1.41E+03 4.01E+01 2.00E+03 5.66E+01 
1.42E+03 4.07E+01 2.01E+03 5.68E+01 
1.43E+03 4.09E+01 2.02E+03 5.70E+01 
1.44E+03 4.11E+01 2.03E+03 5.72E+01 
1.45E+03 4.13E+01 2.04E+03 5.75E+01 
1.47E+03 4.16E+01 2.05E+03 5.78E+01 
1.48E+03 4.18E+01 2.06E+03 5.80E+01 
1.49E+03 4.21E+01 2.07E+03 5.83E+01 
1.50E+03 4.25E+01 2.08E+03 5.86E+01 
1.51E+03 4.29E+01 2.09E+03 5.90E+01 
1.52E+03 4.32E+01 2.10E+03 5.92E+01 
1.53E+03 4.34E+01 2.11E+03 5.95E+01 
1.54E+03 4.38E+01 2.13E+03 5.99E+01 
1.55E+03 4.40E+01 2.14E+03 6.00E+01 
1.56E+03 4.43E+01 2.15E+03 6.04E+01 
1.57E+03 4.47E+01 2.16E+03 6.06E+01 
1.58E+03 4.50E+01 2.17E+03 6.09E+01 
1.59E+03 4.52E+01 2.18E+03 6.13E+01 
1.61E+03 4.55E+01 2.19E+03 6.16E+01 
1.62E+03 4.58E+01 2.20E+03 6.19E+01 
1.63E+03 4.62E+01 2.21E+03 6.22E+01 
1.64E+03 4.63E+01 2.22E+03 6.25E+01 
1.65E+03 4.65E+01 2.23E+03 6.27E+01 
1.66E+03 4.69E+01 2.24E+03 6.30E+01 
1.67E+03 4.69E+01 2.26E+03 6.33E+01 
1.68E+03 4.73E+01 2.27E+03 6.36E+01 
1.69E+03 4.76E+01 2.28E+03 6.39E+01 
1.70E+03 4.80E+01 2.29E+03 6.42E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.30E+03 6.45E+01 2.70E+03 7.55E+01 
2.31E+03 6.48E+01 2.70E+03 7.55E+01 
2.32E+03 6.51E+01 2.70E+03 7.55E+01 
2.33E+03 6.55E+01 2.70E+03 7.55E+01 
2.34E+03 6.58E+01 2.70E+03 7.55E+01 
2.35E+03 6.60E+01 2.70E+03 7.56E+01 
2.36E+03 6.63E+01 2.70E+03 7.56E+01 
2.38E+03 6.66E+01 2.70E+03 7.56E+01 
2.39E+03 6.69E+01 2.70E+03 7.55E+01 
2.40E+03 6.74E+01 2.70E+03 7.55E+01 
2.41E+03 6.74E+01 2.70E+03 7.55E+01 
2.42E+03 6.77E+01 2.70E+03 7.55E+01 
2.43E+03 6.80E+01 2.70E+03 7.55E+01 
2.44E+03 6.82E+01 2.70E+03 7.55E+01 
2.45E+03 6.86E+01 2.70E+03 7.55E+01 
2.46E+03 6.90E+01 2.70E+03 7.55E+01 
2.47E+03 6.93E+01 2.70E+03 7.55E+01 
2.48E+03 6.97E+01 2.70E+03 7.55E+01 
2.49E+03 7.00E+01 2.70E+03 7.55E+01 
2.50E+03 7.03E+01 2.70E+03 7.55E+01 
2.52E+03 7.06E+01 2.70E+03 7.54E+01 
2.53E+03 7.08E+01 2.70E+03 7.54E+01 
2.54E+03 7.07E+01 2.70E+03 7.54E+01 
2.55E+03 7.12E+01 2.70E+03 7.54E+01 
2.56E+03 7.16E+01 2.70E+03 7.55E+01 
2.57E+03 7.20E+01 2.70E+03 7.55E+01 
2.58E+03 7.23E+01 2.70E+03 7.55E+01 
2.59E+03 7.26E+01 2.70E+03 7.55E+01 
2.60E+03 7.29E+01 2.70E+03 7.55E+01 
2.61E+03 7.32E+01 2.70E+03 7.55E+01 
2.63E+03 7.35E+01 2.70E+03 7.55E+01 
2.64E+03 7.38E+01 2.70E+03 7.56E+01 
2.65E+03 7.40E+01 2.70E+03 7.56E+01 
2.66E+03 7.44E+01 2.70E+03 7.57E+01 
2.67E+03 7.47E+01 2.70E+03 7.57E+01 
2.68E+03 7.49E+01 2.70E+03 7.56E+01 

  2.70E+03 7.56E+01 
2.68E+03 7.50E+01 2.70E+03 7.56E+01 
2.68E+03 7.51E+01 2.70E+03 7.55E+01 
2.69E+03 7.51E+01 2.70E+03 7.55E+01 
2.69E+03 7.52E+01 2.70E+03 7.55E+01 
2.69E+03 7.52E+01 2.70E+03 7.55E+01 
2.69E+03 7.53E+01 2.70E+03 7.55E+01 
2.69E+03 7.53E+01 2.70E+03 7.55E+01 
2.69E+03 7.53E+01 2.70E+03 7.55E+01 
2.69E+03 7.53E+01 2.70E+03 7.55E+01 
2.69E+03 7.53E+01 2.70E+03 7.55E+01 
2.69E+03 7.53E+01 2.70E+03 7.55E+01 
2.69E+03 7.53E+01 2.70E+03 7.55E+01 
2.69E+03 7.54E+01 2.70E+03 7.55E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.53E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.53E+01 
2.70E+03 7.54E+01 2.70E+03 7.53E+01 
2.70E+03 7.54E+01 2.70E+03 7.53E+01 
2.70E+03 7.55E+01 2.70E+03 7.53E+01 
2.70E+03 7.55E+01 2.70E+03 7.53E+01 
2.70E+03 7.54E+01 2.70E+03 7.53E+01 
2.70E+03 7.54E+01 2.70E+03 7.53E+01 
2.70E+03 7.54E+01 2.70E+03 7.53E+01 
2.70E+03 7.54E+01 2.70E+03 7.53E+01 
2.70E+03 7.54E+01 2.70E+03 7.53E+01 
2.70E+03 7.53E+01 2.70E+03 7.54E+01 
2.70E+03 7.53E+01 2.70E+03 7.54E+01 
2.70E+03 7.53E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.53E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.55E+01 2.70E+03 7.54E+01 
2.70E+03 7.55E+01 2.70E+03 7.53E+01 
2.70E+03 7.54E+01 2.70E+03 7.53E+01 
2.70E+03 7.54E+01 2.70E+03 7.53E+01 
2.70E+03 7.54E+01 2.70E+03 7.53E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.54E+01 
2.70E+03 7.54E+01 2.70E+03 7.53E+01 
2.70E+03 7.55E+01 2.70E+03 7.53E+01 
2.70E+03 7.55E+01 2.70E+03 7.53E+01 
2.70E+03 7.54E+01 2.70E+03 7.53E+01 
2.70E+03 7.55E+01 2.70E+03 7.53E+01 
2.70E+03 7.55E+01 2.70E+03 7.53E+01 
2.70E+03 7.55E+01 2.70E+03 7.52E+01 
2.70E+03 7.55E+01 2.70E+03 7.52E+01 
2.70E+03 7.55E+01 2.70E+03 7.52E+01 
2.70E+03 7.55E+01 2.70E+03 7.53E+01 
2.70E+03 7.55E+01 2.70E+03 7.52E+01 
2.70E+03 7.55E+01 2.70E+03 7.53E+01 
2.70E+03 7.55E+01 2.70E+03 7.52E+01 
2.70E+03 7.55E+01 2.70E+03 7.53E+01 
2.70E+03 7.55E+01 2.70E+03 7.53E+01 
2.70E+03 7.55E+01 2.70E+03 7.53E+01 
2.70E+03 7.54E+01 2.70E+03 7.52E+01 
2.70E+03 7.55E+01 2.70E+03 7.52E+01 
2.70E+03 7.54E+01 2.70E+03 7.52E+01 
2.70E+03 7.54E+01 2.70E+03 7.52E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 7.52E+01 2.70E+03 7.52E+01 
2.70E+03 7.53E+01 2.70E+03 7.52E+01 
2.70E+03 7.53E+01 2.70E+03 7.52E+01 
2.70E+03 7.53E+01 2.70E+03 7.52E+01 
2.70E+03 7.53E+01 2.70E+03 7.52E+01 
2.70E+03 7.53E+01 2.70E+03 7.53E+01 
2.70E+03 7.53E+01 2.70E+03 7.53E+01 
2.70E+03 7.53E+01 2.70E+03 7.53E+01 
2.70E+03 7.53E+01 2.70E+03 7.53E+01 
2.70E+03 7.53E+01 2.70E+03 7.53E+01 
2.70E+03 7.53E+01 2.70E+03 7.53E+01 
2.70E+03 7.53E+01 2.70E+03 7.53E+01 
2.70E+03 7.53E+01 2.70E+03 7.53E+01 
2.70E+03 7.53E+01 2.70E+03 7.53E+01 
2.70E+03 7.53E+01 2.70E+03 7.53E+01 
2.70E+03 7.54E+01 2.70E+03 7.53E+01 
2.70E+03 7.53E+01 2.70E+03 7.53E+01 
2.70E+03 7.54E+01 2.70E+03 7.53E+01 
2.70E+03 7.54E+01 2.70E+03 7.52E+01 
2.70E+03 7.54E+01 2.69E+03 7.50E+01 
2.70E+03 7.54E+01 2.69E+03 7.47E+01 
2.70E+03 7.55E+01 2.68E+03 7.44E+01 
2.70E+03 7.55E+01 2.67E+03 7.42E+01 
2.70E+03 7.55E+01 2.66E+03 7.40E+01 
2.70E+03 7.54E+01 2.65E+03 7.36E+01 
2.70E+03 7.55E+01 2.64E+03 7.34E+01 
2.70E+03 7.54E+01 2.62E+03 7.32E+01 
2.70E+03 7.54E+01 2.61E+03 7.29E+01 
2.70E+03 7.54E+01 2.60E+03 7.26E+01 
2.70E+03 7.54E+01 2.59E+03 7.24E+01 
2.70E+03 7.54E+01 2.58E+03 7.20E+01 
2.70E+03 7.53E+01 2.57E+03 7.18E+01 
2.70E+03 7.53E+01 2.56E+03 7.16E+01 
2.70E+03 7.53E+01 2.55E+03 7.13E+01 
2.70E+03 7.53E+01 2.54E+03 7.10E+01 
2.70E+03 7.53E+01 2.53E+03 7.07E+01 
2.70E+03 7.53E+01 2.52E+03 7.03E+01 
2.70E+03 7.53E+01 2.51E+03 7.00E+01 
2.70E+03 7.53E+01 2.49E+03 6.97E+01 
2.70E+03 7.53E+01 2.48E+03 6.94E+01 
2.70E+03 7.53E+01 2.47E+03 6.93E+01 
2.70E+03 7.53E+01 2.46E+03 6.89E+01 
2.70E+03 7.53E+01 2.45E+03 6.86E+01 
2.70E+03 7.53E+01 2.44E+03 6.82E+01 
2.70E+03 7.54E+01 2.43E+03 6.80E+01 
2.70E+03 7.53E+01 2.42E+03 6.77E+01 
2.70E+03 7.53E+01 2.41E+03 6.75E+01 
2.70E+03 7.53E+01 2.40E+03 6.72E+01 
2.70E+03 7.53E+01 2.39E+03 6.68E+01 
2.70E+03 7.53E+01 2.37E+03 6.66E+01 
2.70E+03 7.53E+01 2.36E+03 6.63E+01 
2.70E+03 7.53E+01 2.35E+03 6.60E+01 
2.70E+03 7.52E+01 2.34E+03 6.57E+01 
2.70E+03 7.53E+01 2.33E+03 6.54E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.32E+03 6.52E+01 1.74E+03 4.95E+01 
2.31E+03 6.48E+01 1.73E+03 4.92E+01 
2.30E+03 6.46E+01 1.72E+03 4.90E+01 
2.29E+03 6.43E+01 1.70E+03 4.86E+01 
2.28E+03 6.39E+01 1.69E+03 4.84E+01 
2.27E+03 6.37E+01 1.68E+03 4.82E+01 
2.26E+03 6.34E+01 1.67E+03 4.78E+01 
2.25E+03 6.31E+01 1.66E+03 4.75E+01 
2.24E+03 6.28E+01 1.65E+03 4.72E+01 
2.22E+03 6.25E+01 1.64E+03 4.69E+01 
2.21E+03 6.22E+01 1.63E+03 4.66E+01 
2.20E+03 6.20E+01 1.62E+03 4.63E+01 
2.19E+03 6.17E+01 1.61E+03 4.61E+01 
2.18E+03 6.13E+01 1.60E+03 4.57E+01 
2.17E+03 6.11E+01 1.58E+03 4.55E+01 
2.16E+03 6.08E+01 1.57E+03 4.52E+01 
2.15E+03 6.05E+01 1.56E+03 4.49E+01 
2.14E+03 6.02E+01 1.55E+03 4.45E+01 
2.13E+03 5.99E+01 1.54E+03 4.43E+01 
2.12E+03 5.96E+01 1.53E+03 4.41E+01 
2.10E+03 5.93E+01 1.52E+03 4.38E+01 
2.09E+03 5.91E+01 1.51E+03 4.35E+01 
2.08E+03 5.87E+01 1.50E+03 4.32E+01 
2.07E+03 5.88E+01 1.49E+03 4.29E+01 
2.06E+03 5.85E+01 1.48E+03 4.25E+01 
2.05E+03 5.80E+01 1.46E+03 4.22E+01 
2.04E+03 5.77E+01 1.46E+03 4.19E+01 
2.03E+03 5.74E+01 1.44E+03 4.19E+01 
2.02E+03 5.71E+01 1.43E+03 4.16E+01 
2.01E+03 5.69E+01 1.42E+03 4.14E+01 
2.00E+03 5.64E+01 1.41E+03 4.10E+01 
1.99E+03 5.61E+01 1.40E+03 4.09E+01 
1.98E+03 5.59E+01 1.39E+03 4.14E+01 
1.96E+03 5.55E+01 1.38E+03 4.07E+01 
1.95E+03 5.52E+01 1.37E+03 4.04E+01 
1.94E+03 5.50E+01 1.36E+03 3.99E+01 
1.93E+03 5.46E+01 1.35E+03 3.93E+01 
1.92E+03 5.44E+01 1.33E+03 3.90E+01 
1.91E+03 5.41E+01 1.32E+03 3.85E+01 
1.90E+03 5.38E+01 1.31E+03 3.83E+01 
1.89E+03 5.35E+01 1.30E+03 3.78E+01 
1.88E+03 5.33E+01 1.29E+03 3.76E+01 
1.87E+03 5.30E+01 1.28E+03 3.74E+01 
1.86E+03 5.28E+01 1.27E+03 3.71E+01 
1.85E+03 5.25E+01 1.26E+03 3.67E+01 
1.83E+03 5.21E+01 1.25E+03 3.65E+01 
1.83E+03 5.19E+01 1.24E+03 3.64E+01 
1.81E+03 5.16E+01 1.23E+03 3.59E+01 
1.80E+03 5.14E+01 1.22E+03 3.55E+01 
1.79E+03 5.10E+01 1.21E+03 3.52E+01 
1.78E+03 5.07E+01 1.20E+03 3.52E+01 
1.77E+03 5.06E+01 1.18E+03 3.48E+01 
1.76E+03 5.02E+01 1.17E+03 3.45E+01 
1.75E+03 4.99E+01 1.16E+03 3.41E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.15E+03 3.38E+01 5.65E+02 1.84E+01 
1.14E+03 3.38E+01 5.53E+02 1.78E+01 
1.13E+03 3.35E+01 5.43E+02 1.73E+01 
1.12E+03 3.31E+01 5.33E+02 1.70E+01 
1.11E+03 3.28E+01 5.21E+02 1.65E+01 
1.10E+03 3.25E+01 5.11E+02 1.62E+01 
1.09E+03 3.23E+01 4.99E+02 1.57E+01 
1.07E+03 3.18E+01 4.89E+02 1.65E+01 
1.06E+03 3.14E+01 4.79E+02 1.67E+01 
1.05E+03 3.10E+01 4.66E+02 1.58E+01 
1.04E+03 3.08E+01 4.57E+02 1.53E+01 
1.03E+03 3.07E+01 4.45E+02 1.47E+01 
1.02E+03 3.04E+01 4.35E+02 1.44E+01 
1.01E+03 2.99E+01 4.25E+02 1.43E+01 
9.99E+02 2.95E+01 4.12E+02 1.38E+01 
9.87E+02 2.92E+01 4.03E+02 1.33E+01 
9.77E+02 2.90E+01 3.90E+02 1.28E+01 
9.67E+02 2.86E+01 3.80E+02 1.25E+01 
9.55E+02 2.83E+01 3.70E+02 1.22E+01 
9.45E+02 2.81E+01 3.60E+02 1.20E+01 
9.33E+02 2.77E+01 3.47E+02 1.16E+01 
9.22E+02 2.74E+01 3.37E+02 1.17E+01 
9.13E+02 2.71E+01 3.26E+02 1.12E+01 
9.00E+02 2.68E+01 3.16E+02 1.09E+01 
8.90E+02 2.66E+01 3.04E+02 1.06E+01 
8.78E+02 2.61E+01 2.93E+02 1.04E+01 
8.68E+02 2.58E+01 2.84E+02 9.92E+00 
8.58E+02 2.55E+01 2.71E+02 9.55E+00 
8.46E+02 2.51E+01 2.61E+02 9.12E+00 
8.36E+02 2.49E+01 2.52E+02 8.87E+00 
8.26E+02 2.46E+01 2.42E+02 8.55E+00 
8.13E+02 2.43E+01 2.29E+02 8.11E+00 
8.03E+02 2.40E+01 2.19E+02 8.35E+00 
7.93E+02 2.38E+01 2.06E+02 7.79E+00 
7.81E+02 2.37E+01 1.96E+02 7.28E+00 
7.71E+02 2.33E+01 1.86E+02 7.09E+00 
7.59E+02 2.36E+01 1.74E+02 6.84E+00 
7.49E+02 2.32E+01 1.64E+02 6.38E+00 
7.39E+02 2.28E+01 1.54E+02 6.23E+00 
7.27E+02 2.22E+01 1.41E+02 5.65E+00 
7.17E+02 2.18E+01 1.31E+02 5.62E+00 
7.04E+02 2.14E+01 1.19E+02 5.05E+00 
6.95E+02 2.10E+01 1.09E+02 4.72E+00 
6.85E+02 2.07E+01 9.92E+01 5.21E+00 
6.74E+02 2.04E+01 8.68E+01 4.39E+00 
6.62E+02 2.01E+01 7.68E+01 3.75E+00 
6.52E+02 1.98E+01 6.45E+01 3.84E+00 
6.42E+02 1.95E+01 5.45E+01 4.01E+00 
6.30E+02 1.91E+01 4.47E+01 4.17E+00 
6.19E+02 1.89E+01 3.22E+01 3.59E+00 
6.07E+02 1.91E+01 2.24E+01 2.85E+00 
5.97E+02 1.89E+01   
5.87E+02 1.88E+01   
5.75E+02 1.87E+01   
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Figure A-2 - Flow Curve for the Salt Slurry Sample at 25°C (Run 3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Raw Data Salt Slurry Results Run #3 at 25°C 
 

D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
0.00E+00 0.00E+00 2.51E+02 6.88E+00 
1.45E+00 3.20E-01 2.60E+02 6.96E+00 
6.55E+00 4.58E-01 2.72E+02 7.14E+00 
1.55E+01 6.76E-01 2.82E+02 7.38E+00 
2.38E+01 4.86E-01 2.93E+02 7.60E+00 
3.28E+01 4.14E-01 3.05E+02 7.95E+00 
4.44E+01 5.89E-01 3.15E+02 8.23E+00 
5.83E+01 1.86E+00 3.25E+02 8.54E+00 
6.33E+01 1.93E+00 3.35E+02 8.79E+00 
7.59E+01 1.79E+00 3.48E+02 9.19E+00 
8.59E+01 2.20E+00 3.58E+02 9.43E+00 
9.85E+01 2.52E+00 3.69E+02 9.72E+00 
1.08E+02 2.66E+00 3.81E+02 1.00E+01 
1.18E+02 3.45E+00 3.91E+02 1.03E+01 
1.31E+02 3.62E+00 4.00E+02 1.06E+01 
1.41E+02 3.81E+00 4.13E+02 1.09E+01 
1.51E+02 4.03E+00 4.23E+02 1.12E+01 
1.63E+02 4.22E+00 4.36E+02 1.15E+01 
1.73E+02 4.48E+00 4.45E+02 1.18E+01 
1.85E+02 4.72E+00 4.55E+02 1.21E+01 
1.95E+02 4.92E+00 4.67E+02 1.24E+01 
2.05E+02 5.21E+00 4.77E+02 1.27E+01 
2.18E+02 5.53E+00 4.87E+02 1.29E+01 
2.28E+02 6.02E+00 4.99E+02 1.33E+01 
2.38E+02 6.50E+00 5.09E+02 1.35E+01 

y = 2.70E-02x
R2 = 1.00E+00
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
5.22E+02 1.39E+01 1.11E+03 2.95E+01 
5.32E+02 1.42E+01 1.12E+03 2.98E+01 
5.42E+02 1.45E+01 1.13E+03 3.01E+01 
5.52E+02 1.48E+01 1.14E+03 3.06E+01 
5.64E+02 1.50E+01 1.15E+03 3.08E+01 
5.74E+02 1.52E+01 1.16E+03 3.11E+01 
5.86E+02 1.56E+01 1.17E+03 3.13E+01 
5.97E+02 1.59E+01 1.18E+03 3.19E+01 
6.07E+02 1.62E+01 1.19E+03 3.19E+01 
6.19E+02 1.65E+01 1.20E+03 3.21E+01 
6.29E+02 1.68E+01 1.21E+03 3.24E+01 
6.40E+02 1.71E+01 1.23E+03 3.25E+01 
6.50E+02 1.74E+01 1.24E+03 3.30E+01 
6.60E+02 1.77E+01 1.25E+03 3.32E+01 
6.73E+02 1.80E+01 1.26E+03 3.36E+01 
6.82E+02 1.82E+01 1.27E+03 3.39E+01 
6.95E+02 1.86E+01 1.28E+03 3.43E+01 
7.05E+02 1.90E+01 1.29E+03 3.45E+01 
7.15E+02 1.92E+01 1.30E+03 3.49E+01 
7.28E+02 1.96E+01 1.31E+03 3.52E+01 
7.37E+02 2.04E+01 1.32E+03 3.55E+01 
7.48E+02 2.03E+01 1.33E+03 3.58E+01 
7.60E+02 2.05E+01 1.35E+03 3.61E+01 
7.65E+02 2.06E+01 1.36E+03 3.65E+01 
7.88E+02 2.15E+01 1.37E+03 3.67E+01 
7.91E+02 2.16E+01 1.38E+03 3.69E+01 
7.97E+02 2.17E+01 1.39E+03 3.72E+01 
8.10E+02 2.18E+01 1.40E+03 3.76E+01 
8.24E+02 2.21E+01 1.41E+03 3.79E+01 
8.32E+02 2.23E+01 1.42E+03 3.82E+01 
8.43E+02 2.27E+01 1.43E+03 3.85E+01 
8.57E+02 2.31E+01 1.44E+03 3.87E+01 
8.67E+02 2.33E+01 1.45E+03 3.89E+01 
8.79E+02 2.36E+01 1.47E+03 3.93E+01 
8.89E+02 2.38E+01 1.47E+03 3.94E+01 
8.99E+02 2.40E+01 1.49E+03 3.97E+01 
9.11E+02 2.43E+01 1.50E+03 3.99E+01 
9.21E+02 2.47E+01 1.51E+03 4.02E+01 
9.33E+02 2.49E+01 1.52E+03 4.05E+01 
9.44E+02 2.52E+01 1.53E+03 4.08E+01 
9.54E+02 2.55E+01 1.54E+03 4.11E+01 
9.66E+02 2.58E+01 1.55E+03 4.14E+01 
9.76E+02 2.61E+01 1.56E+03 4.18E+01 
9.88E+02 2.65E+01 1.57E+03 4.20E+01 
9.98E+02 2.67E+01 1.58E+03 4.23E+01 
1.01E+03 2.70E+01 1.60E+03 4.26E+01 
1.02E+03 2.73E+01 1.61E+03 4.29E+01 
1.03E+03 2.75E+01 1.62E+03 4.33E+01 
1.04E+03 2.78E+01 1.63E+03 4.36E+01 
1.05E+03 2.80E+01 1.64E+03 4.39E+01 
1.06E+03 2.83E+01 1.65E+03 4.43E+01 
1.07E+03 2.86E+01 1.66E+03 4.45E+01 
1.09E+03 2.90E+01 1.67E+03 4.48E+01 
1.09E+03 2.93E+01 1.68E+03 4.52E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.69E+03 4.54E+01 2.28E+03 6.16E+01 
1.70E+03 4.57E+01 2.29E+03 6.19E+01 
1.71E+03 4.60E+01 2.30E+03 6.22E+01 
1.72E+03 4.63E+01 2.31E+03 6.25E+01 
1.74E+03 4.66E+01 2.32E+03 6.28E+01 
1.75E+03 4.69E+01 2.33E+03 6.32E+01 
1.76E+03 4.72E+01 2.34E+03 6.34E+01 
1.77E+03 4.76E+01 2.35E+03 6.38E+01 
1.78E+03 4.79E+01 2.36E+03 6.40E+01 
1.79E+03 4.83E+01 2.37E+03 6.44E+01 
1.80E+03 4.85E+01 2.39E+03 6.47E+01 
1.81E+03 4.87E+01 2.40E+03 6.49E+01 
1.82E+03 4.90E+01 2.41E+03 6.53E+01 
1.83E+03 4.93E+01 2.42E+03 6.56E+01 
1.84E+03 4.96E+01 2.43E+03 6.59E+01 
1.86E+03 4.99E+01 2.44E+03 6.62E+01 
1.87E+03 5.03E+01 2.45E+03 6.65E+01 
1.88E+03 5.06E+01 2.46E+03 6.68E+01 
1.89E+03 5.09E+01 2.47E+03 6.70E+01 
1.90E+03 5.12E+01 2.48E+03 6.73E+01 
1.91E+03 5.15E+01 2.50E+03 6.77E+01 
1.92E+03 5.18E+01 2.51E+03 6.79E+01 
1.93E+03 5.20E+01 2.51E+03 6.81E+01 
1.94E+03 5.24E+01 2.53E+03 6.85E+01 
1.95E+03 5.26E+01 2.54E+03 6.89E+01 
1.96E+03 5.30E+01 2.55E+03 6.91E+01 
1.97E+03 5.33E+01 2.56E+03 6.94E+01 
1.99E+03 5.36E+01 2.57E+03 6.98E+01 
2.00E+03 5.39E+01 2.58E+03 7.01E+01 
2.01E+03 5.42E+01 2.59E+03 7.04E+01 
2.02E+03 5.45E+01 2.60E+03 7.07E+01 
2.03E+03 5.48E+01 2.61E+03 7.10E+01 
2.04E+03 5.52E+01 2.62E+03 7.13E+01 
2.05E+03 5.54E+01 2.64E+03 7.15E+01 
2.06E+03 5.57E+01 2.65E+03 7.17E+01 
2.07E+03 5.60E+01 2.66E+03 7.20E+01 
2.08E+03 5.63E+01 2.67E+03 7.22E+01 
2.09E+03 5.66E+01 2.68E+03 7.25E+01 
2.10E+03 5.69E+01 2.68E+03 7.26E+01 
2.11E+03 5.72E+01 2.69E+03 7.26E+01 
2.13E+03 5.75E+01 2.69E+03 7.26E+01 
2.14E+03 5.78E+01 2.69E+03 7.27E+01 
2.15E+03 5.81E+01 2.69E+03 7.27E+01 
2.16E+03 5.83E+01 2.69E+03 7.28E+01 
2.17E+03 5.86E+01 2.69E+03 7.28E+01 
2.18E+03 5.90E+01 2.69E+03 7.29E+01 
2.19E+03 5.93E+01 2.69E+03 7.29E+01 
2.20E+03 5.95E+01 2.69E+03 7.29E+01 
2.21E+03 5.99E+01 2.69E+03 7.30E+01 
2.22E+03 6.01E+01 2.69E+03 7.30E+01 
2.24E+03 6.05E+01 2.70E+03 7.30E+01 
2.25E+03 6.07E+01 2.70E+03 7.30E+01 
2.25E+03 6.10E+01 2.70E+03 7.30E+01 
2.27E+03 6.13E+01 2.70E+03 7.30E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 7.31E+01 2.70E+03 7.33E+01 
2.70E+03 7.31E+01 2.70E+03 7.33E+01 
2.70E+03 7.31E+01 2.70E+03 7.34E+01 
2.70E+03 7.31E+01 2.70E+03 7.33E+01 
2.70E+03 7.31E+01 2.70E+03 7.33E+01 
2.70E+03 7.32E+01 2.70E+03 7.34E+01 
2.70E+03 7.31E+01 2.70E+03 7.34E+01 
2.70E+03 7.32E+01 2.70E+03 7.34E+01 
2.70E+03 7.32E+01 2.70E+03 7.33E+01 
2.70E+03 7.32E+01 2.70E+03 7.33E+01 
2.70E+03 7.32E+01 2.70E+03 7.33E+01 
2.70E+03 7.32E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.34E+01 2.70E+03 7.33E+01 
2.70E+03 7.34E+01 2.70E+03 7.33E+01 
2.70E+03 7.34E+01 2.70E+03 7.33E+01 
2.70E+03 7.34E+01 2.70E+03 7.33E+01 
2.70E+03 7.34E+01 2.70E+03 7.33E+01 
2.70E+03 7.34E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.34E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.34E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.34E+01 2.70E+03 7.34E+01 
2.70E+03 7.34E+01 2.70E+03 7.33E+01 
2.70E+03 7.34E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.34E+01 2.70E+03 7.33E+01 
2.70E+03 7.34E+01 2.70E+03 7.33E+01 
2.70E+03 7.34E+01 2.70E+03 7.33E+01 
2.70E+03 7.33E+01 2.70E+03 7.34E+01 
2.70E+03 7.33E+01 2.70E+03 7.33E+01 
2.70E+03 7.34E+01 2.70E+03 7.33E+01 
2.70E+03 7.34E+01 2.70E+03 7.34E+01 
2.70E+03 7.34E+01 2.70E+03 7.33E+01 
2.70E+03 7.34E+01 2.70E+03 7.34E+01 
2.70E+03 7.34E+01 2.70E+03 7.33E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 7.33E+01 2.33E+03 6.35E+01 
2.70E+03 7.33E+01 2.32E+03 6.32E+01 
2.70E+03 7.33E+01 2.31E+03 6.29E+01 
2.70E+03 7.34E+01 2.30E+03 6.26E+01 
2.70E+03 7.33E+01 2.29E+03 6.23E+01 
2.70E+03 7.33E+01 2.28E+03 6.19E+01 
2.70E+03 7.34E+01 2.27E+03 6.17E+01 
2.70E+03 7.33E+01 2.26E+03 6.15E+01 
2.70E+03 7.33E+01 2.25E+03 6.11E+01 
2.70E+03 7.34E+01 2.24E+03 6.08E+01 
2.70E+03 7.34E+01 2.22E+03 6.06E+01 
2.70E+03 7.34E+01 2.21E+03 6.03E+01 
2.70E+03 7.34E+01 2.20E+03 5.99E+01 
2.70E+03 7.33E+01 2.19E+03 5.97E+01 
2.70E+03 7.33E+01 2.18E+03 5.93E+01 
2.70E+03 7.33E+01 2.17E+03 5.91E+01 
2.70E+03 7.33E+01 2.16E+03 5.88E+01 
2.70E+03 7.33E+01 2.15E+03 5.86E+01 
2.70E+03 7.33E+01 2.14E+03 5.83E+01 
2.70E+03 7.33E+01 2.13E+03 5.81E+01 
2.69E+03 7.31E+01 2.12E+03 5.77E+01 
2.69E+03 7.29E+01 2.11E+03 5.74E+01 
2.68E+03 7.27E+01 2.09E+03 5.70E+01 
2.67E+03 7.25E+01 2.08E+03 5.67E+01 
2.66E+03 7.22E+01 2.07E+03 5.65E+01 
2.65E+03 7.19E+01 2.06E+03 5.62E+01 
2.64E+03 7.16E+01 2.05E+03 5.58E+01 
2.62E+03 7.13E+01 2.04E+03 5.56E+01 
2.61E+03 7.10E+01 2.03E+03 5.53E+01 
2.60E+03 7.06E+01 2.02E+03 5.51E+01 
2.59E+03 7.04E+01 2.01E+03 5.48E+01 
2.58E+03 7.01E+01 2.00E+03 5.46E+01 
2.57E+03 7.00E+01 1.99E+03 5.43E+01 
2.56E+03 6.96E+01 1.97E+03 5.39E+01 
2.55E+03 6.93E+01 1.96E+03 5.36E+01 
2.54E+03 6.90E+01 1.95E+03 5.33E+01 
2.53E+03 6.87E+01 1.94E+03 5.30E+01 
2.52E+03 6.83E+01 1.93E+03 5.27E+01 
2.51E+03 6.80E+01 1.92E+03 5.25E+01 
2.50E+03 6.77E+01 1.91E+03 5.22E+01 
2.48E+03 6.75E+01 1.90E+03 5.19E+01 
2.47E+03 6.72E+01 1.89E+03 5.17E+01 
2.46E+03 6.69E+01 1.88E+03 5.13E+01 
2.45E+03 6.66E+01 1.87E+03 5.10E+01 
2.44E+03 6.63E+01 1.86E+03 5.08E+01 
2.43E+03 6.61E+01 1.84E+03 5.05E+01 
2.42E+03 6.57E+01 1.83E+03 5.02E+01 
2.40E+03 6.53E+01 1.82E+03 4.99E+01 
2.40E+03 6.53E+01 1.81E+03 4.96E+01 
2.39E+03 6.51E+01 1.80E+03 4.93E+01 
2.38E+03 6.46E+01 1.79E+03 4.90E+01 
2.37E+03 6.44E+01 1.78E+03 4.88E+01 
2.35E+03 6.39E+01 1.77E+03 4.84E+01 
2.35E+03 6.38E+01 1.76E+03 4.82E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.75E+03 4.79E+01 1.16E+03 3.23E+01 
1.74E+03 4.75E+01 1.15E+03 3.19E+01 
1.73E+03 4.73E+01 1.14E+03 3.15E+01 
1.72E+03 4.70E+01 1.13E+03 3.12E+01 
1.70E+03 4.67E+01 1.12E+03 3.09E+01 
1.69E+03 4.65E+01 1.11E+03 3.06E+01 
1.68E+03 4.61E+01 1.10E+03 3.02E+01 
1.67E+03 4.59E+01 1.09E+03 3.01E+01 
1.66E+03 4.56E+01 1.08E+03 2.97E+01 
1.65E+03 4.53E+01 1.06E+03 2.94E+01 
1.64E+03 4.49E+01 1.05E+03 2.91E+01 
1.63E+03 4.45E+01 1.04E+03 2.89E+01 
1.62E+03 4.44E+01 1.03E+03 2.85E+01 
1.61E+03 4.45E+01 1.02E+03 2.82E+01 
1.59E+03 4.41E+01 1.01E+03 2.79E+01 
1.58E+03 4.37E+01 9.99E+02 2.76E+01 
1.57E+03 4.33E+01 9.89E+02 2.73E+01 
1.56E+03 4.31E+01 9.77E+02 2.71E+01 
1.55E+03 4.28E+01 9.67E+02 2.68E+01 
1.54E+03 4.24E+01 9.54E+02 2.64E+01 
1.53E+03 4.22E+01 9.44E+02 2.61E+01 
1.52E+03 4.19E+01 9.34E+02 2.59E+01 
1.51E+03 4.17E+01 9.22E+02 2.55E+01 
1.50E+03 4.12E+01 9.11E+02 2.51E+01 
1.49E+03 4.10E+01 9.02E+02 2.48E+01 
1.47E+03 4.07E+01 8.89E+02 2.45E+01 
1.46E+03 4.03E+01 8.79E+02 2.42E+01 
1.45E+03 4.01E+01 8.69E+02 2.39E+01 
1.44E+03 3.98E+01 8.57E+02 2.36E+01 
1.43E+03 3.95E+01 8.47E+02 2.33E+01 
1.42E+03 3.92E+01 8.37E+02 2.30E+01 
1.41E+03 3.91E+01 8.24E+02 2.27E+01 
1.40E+03 3.89E+01 8.14E+02 2.25E+01 
1.39E+03 3.85E+01 8.05E+02 2.21E+01 
1.38E+03 3.82E+01 7.92E+02 2.18E+01 
1.37E+03 3.79E+01 7.82E+02 2.15E+01 
1.36E+03 3.75E+01 7.72E+02 2.12E+01 
1.35E+03 3.72E+01 7.59E+02 2.09E+01 
1.33E+03 3.69E+01 7.49E+02 2.06E+01 
1.32E+03 3.67E+01 7.37E+02 2.02E+01 
1.31E+03 3.65E+01 7.27E+02 2.00E+01 
1.30E+03 3.61E+01 7.17E+02 1.97E+01 
1.29E+03 3.59E+01 7.07E+02 1.94E+01 
1.28E+03 3.53E+01 6.96E+02 1.91E+01 
1.27E+03 3.51E+01 6.84E+02 1.87E+01 
1.26E+03 3.49E+01 6.74E+02 1.84E+01 
1.25E+03 3.48E+01 6.61E+02 1.81E+01 
1.24E+03 3.45E+01 6.52E+02 1.79E+01 
1.23E+03 3.42E+01 6.41E+02 1.76E+01 
1.22E+03 3.41E+01 6.29E+02 1.72E+01 
1.21E+03 3.37E+01 6.19E+02 1.71E+01 
1.19E+03 3.31E+01 6.08E+02 1.68E+01 
1.18E+03 3.29E+01 5.97E+02 1.64E+01 
1.17E+03 3.28E+01 5.87E+02 1.61E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
5.75E+02 1.57E+01 2.95E+02 7.87E+00 
5.65E+02 1.55E+01 2.82E+02 7.54E+00 
5.53E+02 1.51E+01 2.72E+02 7.26E+00 
5.43E+02 1.48E+01 2.60E+02 6.90E+00 
5.33E+02 1.45E+01 2.52E+02 6.63E+00 
5.20E+02 1.42E+01 2.39E+02 6.29E+00 
5.11E+02 1.39E+01 2.28E+02 6.01E+00 
5.01E+02 1.37E+01 2.18E+02 5.78E+00 
4.88E+02 1.33E+01 2.06E+02 5.42E+00 
4.79E+02 1.30E+01 1.96E+02 5.06E+00 
4.66E+02 1.27E+01 1.86E+02 4.86E+00 
4.56E+02 1.24E+01 1.74E+02 4.54E+00 
4.46E+02 1.22E+01 1.64E+02 4.16E+00 
4.34E+02 1.18E+01 1.54E+02 3.95E+00 
4.24E+02 1.16E+01 1.41E+02 3.49E+00 
4.12E+02 1.12E+01 1.31E+02 3.36E+00 
4.02E+02 1.09E+01 1.19E+02 2.94E+00 
3.92E+02 1.06E+01 1.09E+02 2.53E+00 
3.80E+02 1.03E+01 9.92E+01 2.54E+00 
3.70E+02 1.00E+01 8.67E+01 2.02E+00 
3.60E+02 9.72E+00 7.73E+01 1.56E+00 
3.47E+02 9.40E+00 6.50E+01 1.31E+00 
3.37E+02 9.14E+00 5.51E+01 1.67E+00 
3.27E+02 8.83E+00 4.25E+01 1.30E+00 
3.15E+02 8.46E+00 2.98E+01 7.25E-01 
3.05E+02 8.16E+00 2.23E+01 3.26E-01 

 
Figure 2 Raw Data Salt Slurry Results at 35°C 

D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
0.00E+00 4.24E-02 2.51E+02 6.63E+00 
1.45E+00 5.40E-01 2.60E+02 6.76E+00 
6.47E+00 8.61E-01 2.72E+02 6.94E+00 
1.55E+01 1.21E+00 2.82E+02 7.11E+00 
2.78E+01 1.93E+00 2.92E+02 7.29E+00 
3.25E+01 2.29E+00 3.05E+02 7.62E+00 
4.45E+01 5.71E+00 3.15E+02 7.85E+00 
5.43E+01 5.56E+00 3.25E+02 8.06E+00 
6.40E+01 6.47E+00 3.37E+02 8.44E+00 
7.64E+01 5.97E+00 3.47E+02 8.69E+00 
8.66E+01 5.10E+00 3.57E+02 8.97E+00 
9.65E+01 4.36E+00 3.70E+02 9.17E+00 
1.09E+02 4.70E+00 3.79E+02 9.43E+00 
1.19E+02 4.56E+00 3.92E+02 9.62E+00 
1.31E+02 4.38E+00 4.02E+02 9.87E+00 
1.41E+02 4.39E+00 4.11E+02 1.00E+01 
1.51E+02 6.45E+00 4.24E+02 1.03E+01 
1.61E+02 5.72E+00 4.34E+02 1.06E+01 
1.74E+02 5.85E+00 4.46E+02 1.08E+01 
1.84E+02 7.96E+00 4.56E+02 1.11E+01 
1.96E+02 7.96E+00 4.66E+02 1.13E+01 
2.06E+02 7.31E+00 4.78E+02 1.16E+01 
2.16E+02 6.75E+00 4.88E+02 1.17E+01 
2.29E+02 6.61E+00 4.98E+02 1.20E+01 
2.39E+02 6.50E+00 5.10E+02 1.22E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
5.20E+02 1.25E+01 1.11E+03 2.56E+01 
5.33E+02 1.28E+01 1.12E+03 2.58E+01 
5.42E+02 1.30E+01 1.13E+03 2.60E+01 
5.53E+02 1.32E+01 1.14E+03 2.62E+01 
5.65E+02 1.34E+01 1.15E+03 2.64E+01 
5.75E+02 1.36E+01 1.16E+03 2.67E+01 
5.86E+02 1.38E+01 1.17E+03 2.69E+01 
5.98E+02 1.41E+01 1.18E+03 2.71E+01 
6.08E+02 1.44E+01 1.19E+03 2.74E+01 
6.18E+02 1.47E+01 1.20E+03 2.77E+01 
6.28E+02 1.49E+01 1.21E+03 2.79E+01 
6.41E+02 1.52E+01 1.23E+03 2.83E+01 
6.50E+02 1.54E+01 1.24E+03 2.92E+01 
6.60E+02 1.55E+01 1.25E+03 2.94E+01 
6.73E+02 1.57E+01 1.26E+03 2.94E+01 
6.82E+02 1.62E+01 1.27E+03 2.95E+01 
6.95E+02 1.65E+01 1.28E+03 2.97E+01 
7.05E+02 1.67E+01 1.29E+03 2.98E+01 
7.15E+02 1.69E+01 1.30E+03 3.00E+01 
7.26E+02 1.71E+01 1.31E+03 3.02E+01 
7.36E+02 1.78E+01 1.32E+03 3.05E+01 
7.48E+02 1.79E+01 1.33E+03 3.07E+01 
7.58E+02 1.80E+01 1.34E+03 3.11E+01 
7.71E+02 1.81E+01 1.35E+03 3.13E+01 
7.81E+02 1.84E+01 1.37E+03 3.15E+01 
7.91E+02 1.86E+01 1.38E+03 3.18E+01 
8.03E+02 1.89E+01 1.39E+03 3.20E+01 
8.13E+02 1.91E+01 1.40E+03 3.23E+01 
8.25E+02 1.93E+01 1.41E+03 3.25E+01 
8.35E+02 1.96E+01 1.42E+03 3.28E+01 
8.45E+02 1.98E+01 1.43E+03 3.30E+01 
8.58E+02 2.00E+01 1.44E+03 3.31E+01 
8.67E+02 2.00E+01 1.45E+03 3.32E+01 
8.77E+02 2.03E+01 1.47E+03 3.36E+01 
8.89E+02 2.05E+01 1.48E+03 3.38E+01 
8.99E+02 2.09E+01 1.49E+03 3.39E+01 
9.12E+02 2.11E+01 1.50E+03 3.44E+01 
9.22E+02 2.15E+01 1.51E+03 3.46E+01 
9.32E+02 2.19E+01 1.52E+03 3.48E+01 
9.44E+02 2.21E+01 1.53E+03 3.51E+01 
9.55E+02 2.24E+01 1.54E+03 3.53E+01 
9.64E+02 2.26E+01 1.55E+03 3.57E+01 
9.77E+02 2.28E+01 1.56E+03 3.64E+01 
9.87E+02 2.31E+01 1.57E+03 3.65E+01 
9.98E+02 2.33E+01 1.58E+03 3.67E+01 
1.01E+03 2.34E+01 1.59E+03 3.69E+01 
1.02E+03 2.47E+01 1.61E+03 3.71E+01 
1.03E+03 2.46E+01 1.62E+03 3.73E+01 
1.04E+03 2.45E+01 1.63E+03 3.76E+01 
1.05E+03 2.45E+01 1.64E+03 3.79E+01 
1.06E+03 2.46E+01 1.65E+03 3.80E+01 
1.07E+03 2.48E+01 1.66E+03 3.85E+01 
1.09E+03 2.51E+01 1.67E+03 3.87E+01 
1.10E+03 2.53E+01 1.68E+03 3.88E+01 



APPENDIX B  WSRC-TR-2003-00479, REVISION 0 
SRT-RPP-2003-00222, REVISION 0 

SRT-GPD-2003-00072, Rev. 1 

- 158 - 

D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.69E+03 3.92E+01 2.28E+03 5.34E+01 
1.70E+03 3.94E+01 2.29E+03 5.36E+01 
1.71E+03 3.97E+01 2.30E+03 5.39E+01 
1.73E+03 4.00E+01 2.31E+03 5.41E+01 
1.74E+03 4.01E+01 2.32E+03 5.44E+01 
1.75E+03 4.04E+01 2.33E+03 5.46E+01 
1.76E+03 4.06E+01 2.34E+03 5.49E+01 
1.77E+03 4.09E+01 2.35E+03 5.52E+01 
1.78E+03 4.11E+01 2.36E+03 5.54E+01 
1.79E+03 4.13E+01 2.37E+03 5.57E+01 
1.80E+03 4.16E+01 2.39E+03 5.59E+01 
1.81E+03 4.19E+01 2.40E+03 5.61E+01 
1.82E+03 4.22E+01 2.41E+03 5.65E+01 
1.83E+03 4.25E+01 2.42E+03 5.66E+01 
1.84E+03 4.28E+01 2.43E+03 5.69E+01 
1.85E+03 4.30E+01 2.44E+03 5.72E+01 
1.87E+03 4.33E+01 2.45E+03 5.75E+01 
1.88E+03 4.35E+01 2.46E+03 5.78E+01 
1.89E+03 4.37E+01 2.47E+03 5.79E+01 
1.90E+03 4.41E+01 2.48E+03 5.81E+01 
1.91E+03 4.45E+01 2.50E+03 5.85E+01 
1.92E+03 4.47E+01 2.51E+03 5.86E+01 
1.93E+03 4.50E+01 2.52E+03 5.89E+01 
1.94E+03 4.51E+01 2.53E+03 5.93E+01 
1.95E+03 4.54E+01 2.54E+03 5.97E+01 
1.96E+03 4.57E+01 2.55E+03 5.99E+01 
1.97E+03 4.59E+01 2.56E+03 6.02E+01 
1.99E+03 4.61E+01 2.57E+03 6.03E+01 
2.00E+03 4.64E+01 2.58E+03 6.06E+01 
2.01E+03 4.65E+01 2.59E+03 6.09E+01 
2.02E+03 4.69E+01 2.60E+03 6.12E+01 
2.03E+03 4.72E+01 2.61E+03 6.15E+01 
2.04E+03 4.74E+01 2.62E+03 6.18E+01 
2.05E+03 4.78E+01 2.63E+03 6.20E+01 
2.06E+03 4.79E+01 2.65E+03 6.22E+01 
2.07E+03 4.82E+01 2.66E+03 6.25E+01 
2.08E+03 4.85E+01 2.67E+03 6.27E+01 
2.09E+03 4.88E+01 2.68E+03 6.30E+01 
2.10E+03 4.90E+01 2.68E+03 6.31E+01 
2.11E+03 4.93E+01 2.69E+03 6.32E+01 
2.13E+03 4.96E+01 2.69E+03 6.32E+01 
2.14E+03 4.99E+01 2.69E+03 6.32E+01 
2.15E+03 5.01E+01 2.69E+03 6.33E+01 
2.16E+03 5.04E+01 2.69E+03 6.33E+01 
2.17E+03 5.07E+01 2.69E+03 6.33E+01 
2.18E+03 5.09E+01 2.69E+03 6.33E+01 
2.19E+03 5.12E+01 2.69E+03 6.33E+01 
2.20E+03 5.15E+01 2.69E+03 6.34E+01 
2.21E+03 5.17E+01 2.69E+03 6.34E+01 
2.22E+03 5.20E+01 2.69E+03 6.34E+01 
2.23E+03 5.23E+01 2.70E+03 6.34E+01 
2.24E+03 5.26E+01 2.70E+03 6.34E+01 
2.25E+03 5.28E+01 2.70E+03 6.34E+01 
2.27E+03 5.32E+01 2.70E+03 6.34E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 6.34E+01 2.70E+03 6.34E+01 
2.70E+03 6.35E+01 2.70E+03 6.34E+01 
2.70E+03 6.35E+01 2.70E+03 6.35E+01 
2.70E+03 6.35E+01 2.70E+03 6.35E+01 
2.70E+03 6.34E+01 2.70E+03 6.35E+01 
2.70E+03 6.35E+01 2.70E+03 6.35E+01 
2.70E+03 6.34E+01 2.70E+03 6.35E+01 
2.70E+03 6.34E+01 2.70E+03 6.35E+01 
2.70E+03 6.34E+01 2.70E+03 6.35E+01 
2.70E+03 6.34E+01 2.70E+03 6.35E+01 
2.70E+03 6.34E+01 2.70E+03 6.35E+01 
2.70E+03 6.34E+01 2.70E+03 6.35E+01 
2.70E+03 6.34E+01 2.70E+03 6.35E+01 
2.70E+03 6.34E+01 2.70E+03 6.34E+01 
2.70E+03 6.34E+01 2.70E+03 6.34E+01 
2.70E+03 6.34E+01 2.70E+03 6.35E+01 
2.70E+03 6.34E+01 2.70E+03 6.35E+01 
2.70E+03 6.33E+01 2.70E+03 6.35E+01 
2.70E+03 6.33E+01 2.70E+03 6.34E+01 
2.70E+03 6.34E+01 2.70E+03 6.34E+01 
2.70E+03 6.34E+01 2.70E+03 6.34E+01 
2.70E+03 6.33E+01 2.70E+03 6.34E+01 
2.70E+03 6.33E+01 2.70E+03 6.34E+01 
2.70E+03 6.34E+01 2.70E+03 6.34E+01 
2.70E+03 6.34E+01 2.70E+03 6.34E+01 
2.70E+03 6.34E+01 2.70E+03 6.34E+01 
2.70E+03 6.33E+01 2.70E+03 6.34E+01 
2.70E+03 6.33E+01 2.70E+03 6.33E+01 
2.70E+03 6.34E+01 2.70E+03 6.33E+01 
2.70E+03 6.34E+01 2.70E+03 6.33E+01 
2.70E+03 6.34E+01 2.70E+03 6.33E+01 
2.70E+03 6.34E+01 2.70E+03 6.33E+01 
2.70E+03 6.34E+01 2.70E+03 6.33E+01 
2.70E+03 6.34E+01 2.70E+03 6.33E+01 
2.70E+03 6.34E+01 2.70E+03 6.33E+01 
2.70E+03 6.34E+01 2.70E+03 6.33E+01 
2.70E+03 6.33E+01 2.70E+03 6.33E+01 
2.70E+03 6.33E+01 2.70E+03 6.33E+01 
2.70E+03 6.33E+01 2.70E+03 6.33E+01 
2.70E+03 6.33E+01 2.70E+03 6.33E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.31E+01 
2.70E+03 6.33E+01 2.70E+03 6.31E+01 
2.70E+03 6.34E+01 2.70E+03 6.31E+01 
2.70E+03 6.34E+01 2.70E+03 6.31E+01 
2.70E+03 6.34E+01 2.70E+03 6.32E+01 
2.70E+03 6.34E+01 2.70E+03 6.32E+01 
2.70E+03 6.34E+01 2.70E+03 6.32E+01 
2.70E+03 6.34E+01 2.70E+03 6.31E+01 
2.70E+03 6.34E+01 2.70E+03 6.31E+01 
2.70E+03 6.34E+01 2.70E+03 6.31E+01 
2.70E+03 6.34E+01 2.70E+03 6.31E+01 
2.70E+03 6.34E+01 2.70E+03 6.32E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 6.32E+01 2.70E+03 6.33E+01 
2.70E+03 6.32E+01 2.70E+03 6.33E+01 
2.70E+03 6.32E+01 2.70E+03 6.33E+01 
2.70E+03 6.33E+01 2.70E+03 6.33E+01 
2.70E+03 6.33E+01 2.70E+03 6.33E+01 
2.70E+03 6.33E+01 2.70E+03 6.33E+01 
2.70E+03 6.33E+01 2.70E+03 6.33E+01 
2.70E+03 6.33E+01 2.70E+03 6.33E+01 
2.70E+03 6.33E+01 2.70E+03 6.33E+01 
2.70E+03 6.33E+01 2.70E+03 6.34E+01 
2.70E+03 6.33E+01 2.70E+03 6.33E+01 
2.70E+03 6.33E+01 2.70E+03 6.33E+01 
2.70E+03 6.33E+01 2.70E+03 6.34E+01 
2.70E+03 6.33E+01 2.70E+03 6.33E+01 
2.70E+03 6.32E+01 2.70E+03 6.34E+01 
2.70E+03 6.32E+01 2.70E+03 6.33E+01 
2.70E+03 6.33E+01 2.70E+03 6.33E+01 
2.70E+03 6.32E+01 2.70E+03 6.33E+01 
2.70E+03 6.32E+01 2.70E+03 6.33E+01 
2.70E+03 6.32E+01 2.70E+03 6.33E+01 
2.70E+03 6.31E+01 2.70E+03 6.33E+01 
2.70E+03 6.31E+01 2.70E+03 6.33E+01 
2.70E+03 6.31E+01 2.70E+03 6.33E+01 
2.70E+03 6.31E+01 2.70E+03 6.33E+01 
2.70E+03 6.32E+01 2.70E+03 6.33E+01 
2.70E+03 6.31E+01 2.70E+03 6.33E+01 
2.70E+03 6.31E+01 2.70E+03 6.33E+01 
2.70E+03 6.31E+01 2.70E+03 6.33E+01 
2.70E+03 6.31E+01 2.70E+03 6.33E+01 
2.70E+03 6.32E+01 2.70E+03 6.32E+01 
2.70E+03 6.32E+01 2.70E+03 6.32E+01 
2.70E+03 6.32E+01 2.70E+03 6.32E+01 
2.70E+03 6.32E+01 2.70E+03 6.32E+01 
2.70E+03 6.32E+01 2.70E+03 6.31E+01 
2.70E+03 6.32E+01 2.70E+03 6.31E+01 
2.70E+03 6.33E+01 2.70E+03 6.31E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.31E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.31E+01 
2.70E+03 6.32E+01 2.70E+03 6.32E+01 
2.70E+03 6.33E+01 2.70E+03 6.32E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 6.32E+01 2.33E+03 5.49E+01 
2.70E+03 6.32E+01 2.32E+03 5.46E+01 
2.70E+03 6.33E+01 2.31E+03 5.44E+01 
2.70E+03 6.33E+01 2.30E+03 5.42E+01 
2.70E+03 6.33E+01 2.29E+03 5.39E+01 
2.70E+03 6.33E+01 2.28E+03 5.37E+01 
2.70E+03 6.33E+01 2.27E+03 5.34E+01 
2.70E+03 6.33E+01 2.26E+03 5.32E+01 
2.70E+03 6.33E+01 2.25E+03 5.30E+01 
2.70E+03 6.33E+01 2.23E+03 5.27E+01 
2.70E+03 6.33E+01 2.22E+03 5.25E+01 
2.70E+03 6.34E+01 2.21E+03 5.22E+01 
2.70E+03 6.33E+01 2.20E+03 5.19E+01 
2.70E+03 6.34E+01 2.19E+03 5.18E+01 
2.70E+03 6.34E+01 2.18E+03 5.14E+01 
2.70E+03 6.34E+01 2.17E+03 5.12E+01 
2.70E+03 6.33E+01 2.16E+03 5.09E+01 
2.70E+03 6.33E+01 2.15E+03 5.07E+01 
2.70E+03 6.33E+01 2.14E+03 5.05E+01 
2.70E+03 6.33E+01 2.13E+03 5.02E+01 
2.69E+03 6.32E+01 2.12E+03 4.99E+01 
2.69E+03 6.30E+01 2.11E+03 4.98E+01 
2.68E+03 6.28E+01 2.09E+03 4.94E+01 
2.67E+03 6.26E+01 2.08E+03 4.92E+01 
2.66E+03 6.24E+01 2.07E+03 4.89E+01 
2.65E+03 6.21E+01 2.06E+03 4.86E+01 
2.63E+03 6.18E+01 2.05E+03 4.83E+01 
2.63E+03 6.15E+01 2.04E+03 4.81E+01 
2.62E+03 6.13E+01 2.03E+03 4.79E+01 
2.60E+03 6.10E+01 2.02E+03 4.77E+01 
2.59E+03 6.08E+01 2.01E+03 4.75E+01 
2.58E+03 6.06E+01 2.00E+03 4.72E+01 
2.57E+03 6.03E+01 1.99E+03 4.70E+01 
2.56E+03 6.01E+01 1.98E+03 4.67E+01 
2.55E+03 5.98E+01 1.96E+03 4.65E+01 
2.54E+03 5.96E+01 1.95E+03 4.62E+01 
2.53E+03 5.94E+01 1.94E+03 4.59E+01 
2.52E+03 5.91E+01 1.93E+03 4.57E+01 
2.51E+03 5.89E+01 1.92E+03 4.55E+01 
2.50E+03 5.86E+01 1.90E+03 4.50E+01 
2.48E+03 5.83E+01 1.90E+03 4.50E+01 
2.47E+03 5.81E+01 1.89E+03 4.48E+01 
2.46E+03 5.79E+01 1.88E+03 4.45E+01 
2.45E+03 5.76E+01 1.87E+03 4.42E+01 
2.44E+03 5.75E+01 1.86E+03 4.40E+01 
2.43E+03 5.72E+01 1.85E+03 4.38E+01 
2.42E+03 5.70E+01 1.84E+03 4.35E+01 
2.41E+03 5.66E+01 1.82E+03 4.32E+01 
2.40E+03 5.64E+01 1.81E+03 4.30E+01 
2.39E+03 5.62E+01 1.80E+03 4.26E+01 
2.38E+03 5.59E+01 1.79E+03 4.24E+01 
2.37E+03 5.57E+01 1.78E+03 4.22E+01 
2.36E+03 5.53E+01 1.77E+03 4.19E+01 
2.34E+03 5.51E+01 1.76E+03 4.16E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.75E+03 4.13E+01 1.16E+03 2.79E+01 
1.74E+03 4.12E+01 1.15E+03 2.76E+01 
1.73E+03 4.09E+01 1.14E+03 2.73E+01 
1.71E+03 4.06E+01 1.13E+03 2.70E+01 
1.70E+03 4.04E+01 1.12E+03 2.68E+01 
1.69E+03 4.01E+01 1.11E+03 2.66E+01 
1.68E+03 3.99E+01 1.10E+03 2.64E+01 
1.67E+03 3.96E+01 1.09E+03 2.61E+01 
1.66E+03 3.94E+01 1.07E+03 2.58E+01 
1.65E+03 3.92E+01 1.06E+03 2.56E+01 
1.64E+03 3.90E+01 1.05E+03 2.53E+01 
1.63E+03 3.87E+01 1.04E+03 2.50E+01 
1.62E+03 3.85E+01 1.03E+03 2.47E+01 
1.61E+03 3.83E+01 1.02E+03 2.45E+01 
1.60E+03 3.81E+01 1.01E+03 2.42E+01 
1.58E+03 3.78E+01 9.99E+02 2.40E+01 
1.57E+03 3.74E+01 9.89E+02 2.38E+01 
1.56E+03 3.71E+01 9.76E+02 2.35E+01 
1.55E+03 3.68E+01 9.66E+02 2.33E+01 
1.54E+03 3.66E+01 9.56E+02 2.31E+01 
1.53E+03 3.65E+01 9.44E+02 2.27E+01 
1.52E+03 3.61E+01 9.34E+02 2.25E+01 
1.51E+03 3.59E+01 9.21E+02 2.22E+01 
1.50E+03 3.56E+01 9.11E+02 2.20E+01 
1.49E+03 3.52E+01 9.01E+02 2.18E+01 
1.48E+03 3.51E+01 8.89E+02 2.14E+01 
1.46E+03 3.49E+01 8.79E+02 2.12E+01 
1.45E+03 3.46E+01 8.69E+02 2.09E+01 
1.44E+03 3.44E+01 8.59E+02 2.06E+01 
1.43E+03 3.49E+01 8.46E+02 2.04E+01 
1.42E+03 3.45E+01 8.37E+02 2.02E+01 
1.41E+03 3.41E+01 8.26E+02 1.98E+01 
1.40E+03 3.37E+01 8.14E+02 1.96E+01 
1.39E+03 3.36E+01 8.04E+02 1.93E+01 
1.38E+03 3.32E+01 7.94E+02 1.91E+01 
1.37E+03 3.29E+01 7.81E+02 1.88E+01 
1.36E+03 3.25E+01 7.70E+02 1.85E+01 
1.35E+03 3.24E+01 7.60E+02 1.84E+01 
1.34E+03 3.21E+01 7.47E+02 1.81E+01 
1.33E+03 3.18E+01 7.38E+02 1.78E+01 
1.31E+03 3.14E+01 7.28E+02 1.76E+01 
1.30E+03 3.12E+01 7.16E+02 1.73E+01 
1.29E+03 3.09E+01 7.06E+02 1.71E+01 
1.28E+03 3.05E+01 6.94E+02 1.68E+01 
1.27E+03 3.04E+01 6.85E+02 1.65E+01 
1.26E+03 3.02E+01 6.74E+02 1.64E+01 
1.25E+03 3.07E+01 6.62E+02 1.62E+01 
1.24E+03 3.03E+01 6.52E+02 1.59E+01 
1.23E+03 2.97E+01 6.40E+02 1.56E+01 
1.22E+03 2.94E+01 6.30E+02 1.53E+01 
1.21E+03 2.93E+01 6.20E+02 1.51E+01 
1.20E+03 2.91E+01 6.08E+02 1.48E+01 
1.18E+03 2.85E+01 5.98E+02 1.45E+01 
1.17E+03 2.82E+01 5.85E+02 1.44E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
5.75E+02 1.41E+01 2.94E+02 7.24E+00 
5.65E+02 1.38E+01 2.84E+02 7.02E+00 
5.53E+02 1.36E+01 2.72E+02 6.73E+00 
5.43E+02 1.34E+01 2.62E+02 6.51E+00 
5.34E+02 1.31E+01 2.50E+02 6.23E+00 
5.21E+02 1.28E+01 2.40E+02 5.98E+00 
5.11E+02 1.25E+01 2.28E+02 5.66E+00 
4.99E+02 1.28E+01 2.18E+02 5.44E+00 
4.89E+02 1.23E+01 2.08E+02 5.23E+00 
4.79E+02 1.19E+01 1.96E+02 4.99E+00 
4.67E+02 1.16E+01 1.86E+02 4.66E+00 
4.57E+02 1.13E+01 1.76E+02 4.47E+00 
4.46E+02 1.11E+01 1.63E+02 4.06E+00 
4.34E+02 1.08E+01 1.53E+02 3.87E+00 
4.24E+02 1.05E+01 1.41E+02 3.51E+00 
4.14E+02 1.02E+01 1.31E+02 3.41E+00 
4.01E+02 9.83E+00 1.21E+02 2.99E+00 
3.91E+02 9.56E+00 1.09E+02 3.64E+00 
3.81E+02 9.34E+00 9.87E+01 3.21E+00 
3.69E+02 9.03E+00 8.62E+01 3.99E+00 
3.59E+02 8.82E+00 7.64E+01 4.78E+00 
3.48E+02 8.57E+00 6.64E+01 4.89E+00 
3.38E+02 8.31E+00 5.41E+01 3.24E+00 
3.26E+02 7.98E+00 4.40E+01 2.20E+00 
3.16E+02 7.75E+00 3.24E+01 1.31E+00 
3.04E+02 7.47E+00 2.16E+01 7.08E-01 

 
Figure A-3 - Flow Curve for the Salt Slurry Sample at 35°C (Run 2) 
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Raw Data Salt Slurry Results Run #2 at 35°C 
 

D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
0.00E+00 0.00E+00 5.42E+02 1.21E+01 
1.45E+00 1.09E+00 5.54E+02 1.23E+01 
6.73E+00 1.66E+00 5.64E+02 1.28E+01 
1.45E+01 1.34E+00 5.74E+02 1.32E+01 
2.27E+01 1.31E+00 5.87E+02 1.33E+01 
3.62E+01 2.21E+00 5.97E+02 1.35E+01 
4.32E+01 2.93E+00 6.09E+02 1.39E+01 
5.53E+01 4.10E+00 6.19E+02 1.40E+01 
6.50E+01 8.10E+00 6.30E+02 1.41E+01 
7.49E+01 8.47E+00 6.40E+02 1.44E+01 
8.72E+01 8.60E+00 6.51E+02 1.46E+01 
9.70E+01 7.20E+00 6.60E+02 1.48E+01 
1.07E+02 6.62E+00 6.73E+02 1.50E+01 
1.20E+02 6.48E+00 6.82E+02 1.54E+01 
1.30E+02 5.76E+00 6.95E+02 1.56E+01 
1.40E+02 5.61E+00 7.05E+02 1.58E+01 
1.51E+02 7.22E+00 7.15E+02 1.60E+01 
1.63E+02 6.75E+00 7.27E+02 1.64E+01 
1.73E+02 6.43E+00 7.37E+02 1.65E+01 
1.85E+02 6.12E+00 7.49E+02 1.69E+01 
1.95E+02 6.31E+00 7.58E+02 1.72E+01 
2.05E+02 7.14E+00 7.71E+02 1.74E+01 
2.18E+02 6.32E+00 7.81E+02 1.76E+01 
2.28E+02 6.03E+00 7.91E+02 1.78E+01 
2.40E+02 6.65E+00 8.03E+02 1.80E+01 
2.50E+02 6.45E+00 8.13E+02 1.82E+01 
2.61E+02 6.63E+00 8.23E+02 1.84E+01 
2.71E+02 6.60E+00 8.35E+02 1.87E+01 
2.81E+02 6.95E+00 8.46E+02 1.89E+01 
2.93E+02 6.95E+00 8.58E+02 1.91E+01 
3.04E+02 7.51E+00 8.67E+02 1.95E+01 
3.16E+02 7.47E+00 8.78E+02 1.96E+01 
3.26E+02 7.51E+00 8.89E+02 1.98E+01 
3.35E+02 7.78E+00 9.00E+02 2.00E+01 
3.48E+02 8.01E+00 9.12E+02 2.03E+01 
3.58E+02 8.13E+00 9.22E+02 2.06E+01 
3.68E+02 8.36E+00 9.32E+02 2.08E+01 
3.80E+02 8.56E+00 9.43E+02 2.11E+01 
3.90E+02 8.76E+00 9.55E+02 2.15E+01 
4.03E+02 9.04E+00 9.65E+02 2.17E+01 
4.12E+02 9.31E+00 9.75E+02 2.18E+01 
4.22E+02 9.56E+00 9.88E+02 2.21E+01 
4.35E+02 9.75E+00 9.98E+02 2.24E+01 
4.45E+02 9.92E+00 1.01E+03 2.26E+01 
4.57E+02 1.01E+01 1.02E+03 2.27E+01 
4.67E+02 1.04E+01 1.03E+03 2.29E+01 
4.77E+02 1.06E+01 1.04E+03 2.32E+01 
4.87E+02 1.08E+01 1.05E+03 2.34E+01 
4.99E+02 1.11E+01 1.06E+03 2.37E+01 
5.09E+02 1.13E+01 1.08E+03 2.40E+01 
5.22E+02 1.16E+01 1.08E+03 2.42E+01 
5.31E+02 1.19E+01 1.09E+03 2.45E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.11E+03 2.47E+01 1.69E+03 3.83E+01 
1.12E+03 2.50E+01 1.70E+03 3.87E+01 
1.13E+03 2.52E+01 1.71E+03 3.91E+01 
1.14E+03 2.56E+01 1.72E+03 3.92E+01 
1.15E+03 2.58E+01 1.73E+03 3.95E+01 
1.16E+03 2.59E+01 1.75E+03 3.99E+01 
1.17E+03 2.63E+01 1.76E+03 4.00E+01 
1.18E+03 2.66E+01 1.77E+03 4.02E+01 
1.19E+03 2.69E+01 1.78E+03 4.05E+01 
1.20E+03 2.70E+01 1.79E+03 4.07E+01 
1.22E+03 2.73E+01 1.80E+03 4.10E+01 
1.23E+03 2.75E+01 1.81E+03 4.12E+01 
1.24E+03 2.76E+01 1.82E+03 4.15E+01 
1.25E+03 2.80E+01 1.83E+03 4.19E+01 
1.26E+03 2.84E+01 1.84E+03 4.20E+01 
1.27E+03 2.87E+01 1.85E+03 4.23E+01 
1.28E+03 2.94E+01 1.87E+03 4.25E+01 
1.29E+03 2.95E+01 1.88E+03 4.27E+01 
1.30E+03 2.97E+01 1.89E+03 4.30E+01 
1.31E+03 2.99E+01 1.90E+03 4.32E+01 
1.32E+03 3.00E+01 1.91E+03 4.35E+01 
1.33E+03 3.01E+01 1.92E+03 4.39E+01 
1.34E+03 3.04E+01 1.93E+03 4.42E+01 
1.36E+03 3.07E+01 1.94E+03 4.44E+01 
1.37E+03 3.10E+01 1.95E+03 4.46E+01 
1.38E+03 3.11E+01 1.96E+03 4.48E+01 
1.39E+03 3.13E+01 1.97E+03 4.51E+01 
1.40E+03 3.15E+01 1.98E+03 4.55E+01 
1.41E+03 3.19E+01 2.00E+03 4.58E+01 
1.42E+03 3.23E+01 2.01E+03 4.60E+01 
1.43E+03 3.25E+01 2.02E+03 4.62E+01 
1.44E+03 3.27E+01 2.03E+03 4.65E+01 
1.45E+03 3.29E+01 2.04E+03 4.68E+01 
1.46E+03 3.31E+01 2.05E+03 4.71E+01 
1.48E+03 3.32E+01 2.06E+03 4.74E+01 
1.49E+03 3.34E+01 2.07E+03 4.76E+01 
1.50E+03 3.36E+01 2.08E+03 4.78E+01 
1.51E+03 3.39E+01 2.09E+03 4.81E+01 
1.52E+03 3.42E+01 2.10E+03 4.83E+01 
1.53E+03 3.44E+01 2.12E+03 4.86E+01 
1.54E+03 3.47E+01 2.13E+03 4.89E+01 
1.55E+03 3.49E+01 2.14E+03 4.92E+01 
1.56E+03 3.52E+01 2.15E+03 4.94E+01 
1.57E+03 3.54E+01 2.16E+03 4.98E+01 
1.58E+03 3.57E+01 2.17E+03 4.99E+01 
1.60E+03 3.60E+01 2.18E+03 5.02E+01 
1.61E+03 3.64E+01 2.19E+03 5.05E+01 
1.62E+03 3.66E+01 2.20E+03 5.07E+01 
1.63E+03 3.70E+01 2.21E+03 5.11E+01 
1.64E+03 3.72E+01 2.22E+03 5.12E+01 
1.65E+03 3.73E+01 2.23E+03 5.15E+01 
1.66E+03 3.76E+01 2.25E+03 5.19E+01 
1.67E+03 3.77E+01 2.26E+03 5.20E+01 
1.68E+03 3.80E+01 2.27E+03 5.22E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.28E+03 5.26E+01 2.70E+03 6.25E+01 
2.29E+03 5.28E+01 2.70E+03 6.25E+01 
2.30E+03 5.31E+01 2.70E+03 6.25E+01 
2.31E+03 5.34E+01 2.70E+03 6.25E+01 
2.32E+03 5.36E+01 2.70E+03 6.24E+01 
2.33E+03 5.39E+01 2.70E+03 6.24E+01 
2.34E+03 5.41E+01 2.70E+03 6.24E+01 
2.35E+03 5.44E+01 2.70E+03 6.24E+01 
2.37E+03 5.46E+01 2.70E+03 6.24E+01 
2.38E+03 5.49E+01 2.70E+03 6.25E+01 
2.39E+03 5.51E+01 2.70E+03 6.25E+01 
2.40E+03 5.54E+01 2.70E+03 6.25E+01 
2.41E+03 5.57E+01 2.70E+03 6.25E+01 
2.42E+03 5.59E+01 2.70E+03 6.25E+01 
2.43E+03 5.62E+01 2.70E+03 6.24E+01 
2.44E+03 5.65E+01 2.70E+03 6.24E+01 
2.45E+03 5.67E+01 2.70E+03 6.24E+01 
2.46E+03 5.70E+01 2.70E+03 6.25E+01 
2.47E+03 5.73E+01 2.70E+03 6.25E+01 
2.48E+03 5.78E+01 2.70E+03 6.25E+01 
2.49E+03 5.78E+01 2.70E+03 6.25E+01 
2.51E+03 5.81E+01 2.70E+03 6.26E+01 
2.52E+03 5.83E+01 2.70E+03 6.25E+01 
2.53E+03 5.86E+01 2.70E+03 6.25E+01 
2.54E+03 5.87E+01 2.70E+03 6.24E+01 
2.55E+03 5.90E+01 2.70E+03 6.25E+01 
2.56E+03 5.93E+01 2.70E+03 6.24E+01 
2.57E+03 5.96E+01 2.70E+03 6.24E+01 
2.58E+03 5.99E+01 2.70E+03 6.25E+01 
2.59E+03 6.01E+01 2.70E+03 6.24E+01 
2.60E+03 6.03E+01 2.70E+03 6.25E+01 
2.61E+03 6.06E+01 2.70E+03 6.24E+01 
2.62E+03 6.07E+01 2.70E+03 6.24E+01 
2.64E+03 6.10E+01 2.70E+03 6.24E+01 
2.65E+03 6.13E+01 2.70E+03 6.25E+01 
2.66E+03 6.15E+01 2.70E+03 6.25E+01 
2.67E+03 6.19E+01 2.70E+03 6.24E+01 
2.67E+03 6.19E+01 2.70E+03 6.24E+01 
2.68E+03 6.20E+01 2.70E+03 6.24E+01 
2.69E+03 6.23E+01 2.70E+03 6.25E+01 
2.69E+03 6.23E+01 2.70E+03 6.25E+01 
2.69E+03 6.23E+01 2.70E+03 6.25E+01 
2.69E+03 6.23E+01 2.70E+03 6.25E+01 
2.69E+03 6.23E+01 2.70E+03 6.25E+01 
2.69E+03 6.23E+01 2.70E+03 6.25E+01 
2.69E+03 6.23E+01 2.70E+03 6.25E+01 
2.70E+03 6.23E+01 2.70E+03 6.26E+01 
2.70E+03 6.23E+01 2.70E+03 6.26E+01 
2.70E+03 6.24E+01 2.70E+03 6.26E+01 
2.70E+03 6.24E+01 2.70E+03 6.26E+01 
2.70E+03 6.24E+01 2.70E+03 6.26E+01 
2.70E+03 6.24E+01 2.70E+03 6.26E+01 
2.70E+03 6.25E+01 2.70E+03 6.26E+01 
2.70E+03 6.25E+01 2.70E+03 6.26E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.25E+01 2.70E+03 6.26E+01 
2.70E+03 6.25E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.25E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.26E+01 2.70E+03 6.26E+01 
2.70E+03 6.25E+01 2.70E+03 6.26E+01 
2.70E+03 6.25E+01 2.70E+03 6.26E+01 
2.70E+03 6.24E+01 2.70E+03 6.26E+01 
2.70E+03 6.24E+01 2.70E+03 6.26E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 6.26E+01 2.70E+03 6.22E+01 
2.70E+03 6.26E+01 2.70E+03 6.22E+01 
2.70E+03 6.26E+01 2.70E+03 6.23E+01 
2.70E+03 6.26E+01 2.70E+03 6.23E+01 
2.70E+03 6.26E+01 2.70E+03 6.23E+01 
2.70E+03 6.26E+01 2.70E+03 6.23E+01 
2.70E+03 6.26E+01 2.70E+03 6.23E+01 
2.70E+03 6.27E+01 2.70E+03 6.23E+01 
2.70E+03 6.26E+01 2.70E+03 6.22E+01 
2.70E+03 6.26E+01 2.70E+03 6.22E+01 
2.70E+03 6.26E+01 2.70E+03 6.22E+01 
2.70E+03 6.26E+01 2.70E+03 6.22E+01 
2.70E+03 6.26E+01 2.70E+03 6.22E+01 
2.70E+03 6.26E+01 2.70E+03 6.23E+01 
2.70E+03 6.26E+01 2.70E+03 6.20E+01 
2.70E+03 6.25E+01 2.70E+03 6.20E+01 
2.70E+03 6.25E+01 2.70E+03 6.19E+01 
2.70E+03 6.25E+01 2.70E+03 6.19E+01 
2.70E+03 6.25E+01 2.70E+03 6.20E+01 
2.70E+03 6.25E+01 2.70E+03 6.20E+01 
2.70E+03 6.25E+01 2.69E+03 6.19E+01 
2.70E+03 6.25E+01 2.69E+03 6.19E+01 
2.70E+03 6.25E+01 2.68E+03 6.18E+01 
2.70E+03 6.26E+01 2.67E+03 6.17E+01 
2.70E+03 6.26E+01 2.66E+03 6.14E+01 
2.70E+03 6.26E+01 2.65E+03 6.12E+01 
2.70E+03 6.26E+01 2.64E+03 6.10E+01 
2.70E+03 6.26E+01 2.62E+03 6.07E+01 
2.70E+03 6.26E+01 2.61E+03 6.05E+01 
2.70E+03 6.26E+01 2.60E+03 6.02E+01 
2.70E+03 6.26E+01 2.59E+03 6.00E+01 
2.70E+03 6.26E+01 2.58E+03 5.98E+01 
2.70E+03 6.26E+01 2.57E+03 5.94E+01 
2.70E+03 6.25E+01 2.56E+03 5.93E+01 
2.70E+03 6.25E+01 2.55E+03 5.90E+01 
2.70E+03 6.25E+01 2.54E+03 5.86E+01 
2.70E+03 6.25E+01 2.53E+03 5.84E+01 
2.70E+03 6.25E+01 2.52E+03 5.82E+01 
2.70E+03 6.25E+01 2.51E+03 5.79E+01 
2.70E+03 6.25E+01 2.50E+03 5.77E+01 
2.70E+03 6.24E+01 2.48E+03 5.75E+01 
2.70E+03 6.23E+01 2.47E+03 5.73E+01 
2.70E+03 6.23E+01 2.46E+03 5.70E+01 
2.70E+03 6.23E+01 2.45E+03 5.68E+01 
2.70E+03 6.23E+01 2.44E+03 5.65E+01 
2.70E+03 6.23E+01 2.43E+03 5.62E+01 
2.70E+03 6.23E+01 2.42E+03 5.59E+01 
2.70E+03 6.23E+01 2.41E+03 5.57E+01 
2.70E+03 6.23E+01 2.40E+03 5.55E+01 
2.70E+03 6.23E+01 2.39E+03 5.53E+01 
2.70E+03 6.23E+01 2.38E+03 5.50E+01 
2.70E+03 6.23E+01 2.37E+03 5.47E+01 
2.70E+03 6.23E+01 2.36E+03 5.45E+01 
2.70E+03 6.23E+01 2.34E+03 5.43E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.33E+03 5.40E+01 1.75E+03 4.05E+01 
2.32E+03 5.38E+01 1.74E+03 4.03E+01 
2.31E+03 5.36E+01 1.72E+03 4.00E+01 
2.30E+03 5.33E+01 1.71E+03 3.98E+01 
2.29E+03 5.31E+01 1.71E+03 3.94E+01 
2.28E+03 5.28E+01 1.69E+03 3.92E+01 
2.27E+03 5.26E+01 1.68E+03 3.92E+01 
2.26E+03 5.23E+01 1.67E+03 3.89E+01 
2.25E+03 5.21E+01 1.66E+03 3.87E+01 
2.23E+03 5.18E+01 1.65E+03 3.86E+01 
2.22E+03 5.16E+01 1.64E+03 3.84E+01 
2.21E+03 5.14E+01 1.63E+03 3.81E+01 
2.20E+03 5.12E+01 1.62E+03 3.78E+01 
2.19E+03 5.08E+01 1.61E+03 3.74E+01 
2.18E+03 5.06E+01 1.60E+03 3.73E+01 
2.17E+03 5.04E+01 1.58E+03 3.70E+01 
2.16E+03 5.01E+01 1.57E+03 3.68E+01 
2.15E+03 4.99E+01 1.56E+03 3.65E+01 
2.14E+03 4.95E+01 1.55E+03 3.64E+01 
2.13E+03 4.94E+01 1.54E+03 3.65E+01 
2.12E+03 4.91E+01 1.53E+03 3.61E+01 
2.10E+03 4.88E+01 1.52E+03 3.58E+01 
2.09E+03 4.86E+01 1.51E+03 3.54E+01 
2.08E+03 4.84E+01 1.50E+03 3.51E+01 
2.07E+03 4.81E+01 1.49E+03 3.48E+01 
2.06E+03 4.78E+01 1.48E+03 3.47E+01 
2.05E+03 4.77E+01 1.46E+03 3.49E+01 
2.04E+03 4.73E+01 1.45E+03 3.48E+01 
2.03E+03 4.71E+01 1.44E+03 3.43E+01 
2.02E+03 4.68E+01 1.43E+03 3.39E+01 
2.01E+03 4.66E+01 1.42E+03 3.37E+01 
2.00E+03 4.63E+01 1.41E+03 3.34E+01 
1.98E+03 4.60E+01 1.40E+03 3.30E+01 
1.97E+03 4.58E+01 1.39E+03 3.32E+01 
1.96E+03 4.56E+01 1.38E+03 3.27E+01 
1.95E+03 4.53E+01 1.37E+03 3.21E+01 
1.94E+03 4.52E+01 1.36E+03 3.19E+01 
1.93E+03 4.49E+01 1.35E+03 3.15E+01 
1.92E+03 4.47E+01 1.34E+03 3.13E+01 
1.91E+03 4.44E+01 1.33E+03 3.12E+01 
1.90E+03 4.42E+01 1.31E+03 3.07E+01 
1.89E+03 4.39E+01 1.30E+03 3.04E+01 
1.88E+03 4.37E+01 1.29E+03 3.04E+01 
1.87E+03 4.34E+01 1.28E+03 3.03E+01 
1.85E+03 4.30E+01 1.27E+03 3.00E+01 
1.84E+03 4.28E+01 1.26E+03 2.98E+01 
1.83E+03 4.25E+01 1.25E+03 2.93E+01 
1.82E+03 4.23E+01 1.24E+03 2.90E+01 
1.81E+03 4.21E+01 1.23E+03 2.89E+01 
1.80E+03 4.18E+01 1.22E+03 2.85E+01 
1.79E+03 4.16E+01 1.21E+03 2.82E+01 
1.78E+03 4.14E+01 1.19E+03 2.78E+01 
1.77E+03 4.11E+01 1.18E+03 2.76E+01 
1.76E+03 4.07E+01 1.17E+03 2.74E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.16E+03 2.73E+01 5.76E+02 1.33E+01 
1.15E+03 2.73E+01 5.64E+02 1.30E+01 
1.14E+03 2.69E+01 5.54E+02 1.29E+01 
1.13E+03 2.64E+01 5.42E+02 1.26E+01 
1.12E+03 2.60E+01 5.32E+02 1.22E+01 
1.11E+03 2.58E+01 5.18E+02 1.19E+01 
1.10E+03 2.57E+01 5.13E+02 1.18E+01 
1.09E+03 2.55E+01 5.07E+02 1.16E+01 
1.07E+03 2.56E+01 4.91E+02 1.12E+01 
1.06E+03 2.52E+01 4.80E+02 1.09E+01 
1.05E+03 2.50E+01 4.69E+02 1.06E+01 
1.04E+03 2.46E+01 4.58E+02 1.04E+01 
1.03E+03 2.42E+01 4.47E+02 1.02E+01 
1.02E+03 2.38E+01 4.34E+02 9.79E+00 
1.01E+03 2.35E+01 4.24E+02 9.83E+00 
1.00E+03 2.33E+01 4.14E+02 9.47E+00 
9.88E+02 2.29E+01 4.01E+02 9.14E+00 
9.77E+02 2.26E+01 3.88E+02 8.86E+00 
9.65E+02 2.26E+01 3.81E+02 8.62E+00 
9.55E+02 2.22E+01 3.71E+02 8.36E+00 
9.45E+02 2.20E+01 3.59E+02 8.02E+00 
9.33E+02 2.17E+01 3.49E+02 7.80E+00 
9.22E+02 2.16E+01 3.36E+02 7.59E+00 
9.12E+02 2.13E+01 3.26E+02 7.47E+00 
9.02E+02 2.11E+01 3.17E+02 7.13E+00 
8.89E+02 2.11E+01 3.04E+02 6.77E+00 
8.79E+02 2.07E+01 2.94E+02 6.52E+00 
8.69E+02 2.04E+01 2.82E+02 6.23E+00 
8.57E+02 1.99E+01 2.72E+02 5.96E+00 
8.47E+02 1.98E+01 2.62E+02 6.43E+00 
8.37E+02 1.95E+01 2.51E+02 5.89E+00 
8.25E+02 1.92E+01 2.41E+02 6.03E+00 
8.15E+02 1.91E+01 2.28E+02 5.66E+00 
8.02E+02 1.87E+01 2.19E+02 8.80E+00 
7.92E+02 1.84E+01 2.06E+02 6.95E+00 
7.83E+02 1.82E+01 1.96E+02 8.50E+00 
7.70E+02 1.79E+01 1.86E+02 7.35E+00 
7.60E+02 1.77E+01 1.74E+02 7.16E+00 
7.48E+02 1.74E+01 1.64E+02 5.75E+00 
7.38E+02 1.73E+01 1.54E+02 4.95E+00 
7.26E+02 1.69E+01 1.41E+02 4.01E+00 
7.16E+02 1.66E+01 1.31E+02 3.64E+00 
7.06E+02 1.64E+01 1.19E+02 3.00E+00 
6.95E+02 1.61E+01 1.09E+02 2.36E+00 
6.85E+02 1.60E+01 9.92E+01 2.44E+00 
6.73E+02 1.56E+01 8.61E+01 1.87E+00 
6.63E+02 1.53E+01 7.69E+01 1.34E+00 
6.51E+02 1.51E+01 6.45E+01 1.28E+00 
6.41E+02 1.49E+01 5.45E+01 1.07E+00 
6.31E+02 1.47E+01 4.46E+01 1.11E+00 
6.19E+02 1.43E+01 3.39E+01 8.09E-01 
6.08E+02 1.40E+01 2.38E+01 4.63E-01 
5.96E+02 1.37E+01   
5.86E+02 1.35E+01   
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Figure A-4 - Flow Curve for the Salt Slurry Sample at 35°C (Run 3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Raw Data Salt Slurry Results Run #3 at 35°C 
 

D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
0.00E+00 7.96E-02 2.49E+02 7.18E+00 
1.45E+00 2.84E-01 2.60E+02 7.46E+00 
6.47E+00 5.39E-01 2.70E+02 7.66E+00 
1.51E+01 8.54E-01 2.83E+02 8.01E+00 
2.35E+01 1.24E+00 2.93E+02 8.27E+00 
3.35E+01 2.43E+00 3.05E+02 8.49E+00 
4.30E+01 2.77E+00 3.15E+02 8.74E+00 
5.49E+01 2.71E+00 3.25E+02 9.03E+00 
6.47E+01 3.16E+00 3.37E+02 9.32E+00 
7.69E+01 3.72E+00 3.47E+02 9.52E+00 
8.67E+01 3.90E+00 3.57E+02 9.79E+00 
9.66E+01 4.31E+00 3.70E+02 1.00E+01 
1.09E+02 4.48E+00 3.79E+02 1.03E+01 
1.19E+02 4.35E+00 3.92E+02 1.06E+01 
1.31E+02 4.94E+00 4.02E+02 1.08E+01 
1.41E+02 4.92E+00 4.11E+02 1.10E+01 
1.51E+02 5.12E+00 4.24E+02 1.13E+01 
1.62E+02 5.40E+00 4.34E+02 1.15E+01 
1.75E+02 5.57E+00 4.46E+02 1.18E+01 
1.84E+02 5.77E+00 4.56E+02 1.20E+01 
1.95E+02 6.03E+00 4.66E+02 1.23E+01 
2.07E+02 6.27E+00 4.78E+02 1.26E+01 
2.17E+02 6.44E+00 4.88E+02 1.28E+01 
2.29E+02 6.74E+00 4.98E+02 1.30E+01 
2.39E+02 6.97E+00 5.10E+02 1.33E+01 

y = 2.40E-02x
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
5.20E+02 1.35E+01 1.11E+03 2.67E+01 
5.33E+02 1.38E+01 1.12E+03 2.69E+01 
5.43E+02 1.41E+01 1.13E+03 2.71E+01 
5.53E+02 1.43E+01 1.14E+03 2.77E+01 
5.64E+02 1.45E+01 1.15E+03 2.78E+01 
5.76E+02 1.48E+01 1.16E+03 2.80E+01 
5.86E+02 1.51E+01 1.17E+03 2.81E+01 
5.96E+02 1.53E+01 1.18E+03 2.83E+01 
6.08E+02 1.55E+01 1.19E+03 2.86E+01 
6.18E+02 1.57E+01 1.20E+03 2.89E+01 
6.28E+02 1.59E+01 1.21E+03 2.91E+01 
6.41E+02 1.62E+01 1.23E+03 2.94E+01 
6.51E+02 1.64E+01 1.24E+03 2.98E+01 
6.60E+02 1.66E+01 1.25E+03 3.00E+01 
6.72E+02 1.70E+01 1.26E+03 3.02E+01 
6.82E+02 1.71E+01 1.27E+03 3.04E+01 
6.95E+02 1.74E+01 1.28E+03 3.07E+01 
7.05E+02 1.76E+01 1.29E+03 3.09E+01 
7.14E+02 1.78E+01 1.30E+03 3.12E+01 
7.27E+02 1.80E+01 1.31E+03 3.14E+01 
7.37E+02 1.83E+01 1.32E+03 3.16E+01 
7.49E+02 1.85E+01 1.34E+03 3.19E+01 
7.59E+02 1.86E+01 1.35E+03 3.21E+01 
7.69E+02 1.90E+01 1.35E+03 3.24E+01 
7.81E+02 1.93E+01 1.37E+03 3.26E+01 
7.91E+02 1.95E+01 1.38E+03 3.27E+01 
8.04E+02 1.97E+01 1.39E+03 3.30E+01 
8.13E+02 2.00E+01 1.40E+03 3.32E+01 
8.24E+02 2.02E+01 1.41E+03 3.34E+01 
8.36E+02 2.05E+01 1.42E+03 3.38E+01 
8.46E+02 2.08E+01 1.43E+03 3.40E+01 
8.56E+02 2.10E+01 1.44E+03 3.42E+01 
8.68E+02 2.14E+01 1.45E+03 3.46E+01 
8.78E+02 2.15E+01 1.46E+03 3.48E+01 
8.90E+02 2.18E+01 1.47E+03 3.51E+01 
9.00E+02 2.20E+01 1.49E+03 3.53E+01 
9.10E+02 2.22E+01 1.50E+03 3.56E+01 
9.22E+02 2.25E+01 1.51E+03 3.58E+01 
9.32E+02 2.28E+01 1.52E+03 3.60E+01 
9.45E+02 2.31E+01 1.53E+03 3.63E+01 
9.55E+02 2.33E+01 1.54E+03 3.66E+01 
9.65E+02 2.35E+01 1.55E+03 3.69E+01 
9.77E+02 2.37E+01 1.56E+03 3.70E+01 
9.87E+02 2.38E+01 1.57E+03 3.73E+01 
9.97E+02 2.41E+01 1.58E+03 3.76E+01 
1.01E+03 2.45E+01 1.60E+03 3.79E+01 
1.02E+03 2.47E+01 1.61E+03 3.80E+01 
1.03E+03 2.49E+01 1.62E+03 3.84E+01 
1.04E+03 2.51E+01 1.63E+03 3.87E+01 
1.05E+03 2.54E+01 1.64E+03 3.90E+01 
1.06E+03 2.57E+01 1.65E+03 3.93E+01 
1.08E+03 2.58E+01 1.66E+03 3.95E+01 
1.09E+03 2.61E+01 1.67E+03 3.97E+01 
1.09E+03 2.64E+01 1.68E+03 3.99E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.69E+03 4.03E+01 2.28E+03 5.46E+01 
1.70E+03 4.06E+01 2.29E+03 5.49E+01 
1.71E+03 4.09E+01 2.30E+03 5.52E+01 
1.72E+03 4.12E+01 2.31E+03 5.54E+01 
1.73E+03 4.14E+01 2.32E+03 5.57E+01 
1.75E+03 4.17E+01 2.33E+03 5.59E+01 
1.76E+03 4.20E+01 2.34E+03 5.62E+01 
1.77E+03 4.22E+01 2.35E+03 5.64E+01 
1.78E+03 4.25E+01 2.36E+03 5.66E+01 
1.79E+03 4.27E+01 2.37E+03 5.68E+01 
1.80E+03 4.30E+01 2.39E+03 5.72E+01 
1.81E+03 4.32E+01 2.40E+03 5.73E+01 
1.82E+03 4.34E+01 2.41E+03 5.76E+01 
1.83E+03 4.37E+01 2.42E+03 5.79E+01 
1.84E+03 4.39E+01 2.43E+03 5.81E+01 
1.86E+03 4.43E+01 2.44E+03 5.85E+01 
1.87E+03 4.45E+01 2.45E+03 5.87E+01 
1.88E+03 4.48E+01 2.46E+03 5.91E+01 
1.89E+03 4.52E+01 2.47E+03 5.93E+01 
1.90E+03 4.53E+01 2.48E+03 5.96E+01 
1.91E+03 4.56E+01 2.50E+03 5.99E+01 
1.92E+03 4.59E+01 2.51E+03 6.01E+01 
1.93E+03 4.60E+01 2.51E+03 6.03E+01 
1.94E+03 4.64E+01 2.53E+03 6.06E+01 
1.95E+03 4.66E+01 2.54E+03 6.10E+01 
1.96E+03 4.70E+01 2.55E+03 6.12E+01 
1.97E+03 4.73E+01 2.56E+03 6.14E+01 
1.98E+03 4.76E+01 2.57E+03 6.18E+01 
2.00E+03 4.78E+01 2.58E+03 6.19E+01 
2.01E+03 4.81E+01 2.58E+03 6.19E+01 
2.02E+03 4.83E+01 2.60E+03 6.23E+01 
2.03E+03 4.86E+01 2.61E+03 6.26E+01 
2.04E+03 4.89E+01 2.62E+03 6.29E+01 
2.05E+03 4.92E+01 2.64E+03 6.32E+01 
2.06E+03 4.93E+01 2.65E+03 6.34E+01 
2.07E+03 4.97E+01 2.66E+03 6.37E+01 
2.08E+03 5.00E+01 2.67E+03 6.40E+01 
2.09E+03 5.02E+01 2.68E+03 6.42E+01 
2.11E+03 5.05E+01 2.68E+03 6.44E+01 
2.12E+03 5.07E+01 2.69E+03 6.44E+01 
2.13E+03 5.09E+01 2.69E+03 6.44E+01 
2.14E+03 5.12E+01 2.69E+03 6.45E+01 
2.15E+03 5.14E+01 2.69E+03 6.45E+01 
2.16E+03 5.17E+01 2.69E+03 6.45E+01 
2.17E+03 5.20E+01 2.69E+03 6.45E+01 
2.18E+03 5.24E+01 2.69E+03 6.45E+01 
2.19E+03 5.26E+01 2.69E+03 6.46E+01 
2.20E+03 5.27E+01 2.69E+03 6.46E+01 
2.21E+03 5.30E+01 2.69E+03 6.46E+01 
2.22E+03 5.33E+01 2.69E+03 6.46E+01 
2.24E+03 5.36E+01 2.70E+03 6.46E+01 
2.25E+03 5.38E+01 2.70E+03 6.46E+01 
2.26E+03 5.40E+01 2.70E+03 6.46E+01 
2.27E+03 5.43E+01 2.70E+03 6.46E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 6.46E+01 2.70E+03 6.48E+01 
2.70E+03 6.47E+01 2.70E+03 6.48E+01 
2.70E+03 6.47E+01 2.70E+03 6.48E+01 
2.70E+03 6.46E+01 2.70E+03 6.48E+01 
2.70E+03 6.46E+01 2.70E+03 6.48E+01 
2.70E+03 6.46E+01 2.70E+03 6.48E+01 
2.70E+03 6.46E+01 2.70E+03 6.48E+01 
2.70E+03 6.47E+01 2.70E+03 6.48E+01 
2.70E+03 6.47E+01 2.70E+03 6.48E+01 
2.70E+03 6.47E+01 2.70E+03 6.48E+01 
2.70E+03 6.47E+01 2.70E+03 6.48E+01 
2.70E+03 6.47E+01 2.70E+03 6.48E+01 
2.70E+03 6.47E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.47E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.46E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.47E+01 2.70E+03 6.48E+01 
2.70E+03 6.47E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.47E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.47E+01 2.70E+03 6.48E+01 
2.70E+03 6.47E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.47E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.47E+01 2.70E+03 6.48E+01 
2.70E+03 6.47E+01 2.70E+03 6.47E+01 
2.70E+03 6.47E+01 2.70E+03 6.48E+01 
2.70E+03 6.47E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.49E+01 2.70E+03 6.47E+01 
2.70E+03 6.49E+01 2.70E+03 6.47E+01 
2.70E+03 6.49E+01 2.70E+03 6.47E+01 
2.70E+03 6.49E+01 2.70E+03 6.47E+01 
2.70E+03 6.49E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.49E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.49E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.46E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.46E+01 
2.70E+03 6.48E+01 2.70E+03 6.46E+01 
2.70E+03 6.48E+01 2.70E+03 6.46E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.48E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.46E+01 
2.70E+03 6.48E+01 2.70E+03 6.47E+01 
2.70E+03 6.48E+01 2.70E+03 6.46E+01 
2.70E+03 6.48E+01 2.70E+03 6.46E+01 
2.70E+03 6.48E+01 2.70E+03 6.46E+01 
2.70E+03 6.47E+01 2.70E+03 6.46E+01 
2.70E+03 6.48E+01 2.70E+03 6.46E+01 
2.70E+03 6.48E+01 2.70E+03 6.46E+01 
2.70E+03 6.48E+01 2.70E+03 6.46E+01 
2.70E+03 6.48E+01 2.70E+03 6.46E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 6.47E+01 2.33E+03 5.62E+01 
2.70E+03 6.46E+01 2.32E+03 5.59E+01 
2.70E+03 6.46E+01 2.31E+03 5.58E+01 
2.70E+03 6.46E+01 2.30E+03 5.55E+01 
2.70E+03 6.46E+01 2.29E+03 5.52E+01 
2.70E+03 6.46E+01 2.28E+03 5.50E+01 
2.70E+03 6.46E+01 2.27E+03 5.47E+01 
2.70E+03 6.46E+01 2.26E+03 5.45E+01 
2.70E+03 6.46E+01 2.25E+03 5.43E+01 
2.70E+03 6.46E+01 2.23E+03 5.40E+01 
2.70E+03 6.46E+01 2.22E+03 5.38E+01 
2.70E+03 6.46E+01 2.21E+03 5.35E+01 
2.70E+03 6.46E+01 2.20E+03 5.32E+01 
2.70E+03 6.46E+01 2.19E+03 5.30E+01 
2.70E+03 6.46E+01 2.18E+03 5.28E+01 
2.70E+03 6.46E+01 2.17E+03 5.26E+01 
2.70E+03 6.46E+01 2.16E+03 5.23E+01 
2.70E+03 6.46E+01 2.15E+03 5.20E+01 
2.70E+03 6.46E+01 2.14E+03 5.18E+01 
2.70E+03 6.46E+01 2.13E+03 5.15E+01 
2.69E+03 6.45E+01 2.12E+03 5.13E+01 
2.69E+03 6.43E+01 2.11E+03 5.10E+01 
2.68E+03 6.40E+01 2.09E+03 5.07E+01 
2.67E+03 6.38E+01 2.08E+03 5.05E+01 
2.66E+03 6.35E+01 2.07E+03 5.02E+01 
2.65E+03 6.33E+01 2.06E+03 4.99E+01 
2.64E+03 6.31E+01 2.05E+03 4.98E+01 
2.63E+03 6.29E+01 2.04E+03 4.96E+01 
2.61E+03 6.26E+01 2.03E+03 4.92E+01 
2.60E+03 6.25E+01 2.02E+03 4.90E+01 
2.59E+03 6.22E+01 2.01E+03 4.87E+01 
2.58E+03 6.19E+01 2.00E+03 4.85E+01 
2.57E+03 6.17E+01 1.99E+03 4.83E+01 
2.56E+03 6.11E+01 1.97E+03 4.79E+01 
2.55E+03 6.08E+01 1.96E+03 4.78E+01 
2.54E+03 6.07E+01 1.95E+03 4.75E+01 
2.53E+03 6.05E+01 1.94E+03 4.72E+01 
2.52E+03 6.04E+01 1.93E+03 4.69E+01 
2.51E+03 6.01E+01 1.92E+03 4.66E+01 
2.50E+03 5.99E+01 1.91E+03 4.64E+01 
2.49E+03 5.97E+01 1.90E+03 4.62E+01 
2.47E+03 5.94E+01 1.89E+03 4.59E+01 
2.46E+03 5.92E+01 1.88E+03 4.57E+01 
2.45E+03 5.89E+01 1.87E+03 4.55E+01 
2.44E+03 5.87E+01 1.86E+03 4.52E+01 
2.43E+03 5.85E+01 1.85E+03 4.52E+01 
2.42E+03 5.82E+01 1.83E+03 4.47E+01 
2.41E+03 5.79E+01 1.82E+03 4.45E+01 
2.40E+03 5.77E+01 1.81E+03 4.42E+01 
2.39E+03 5.74E+01 1.80E+03 4.39E+01 
2.38E+03 5.72E+01 1.79E+03 4.36E+01 
2.37E+03 5.69E+01 1.78E+03 4.33E+01 
2.36E+03 5.67E+01 1.77E+03 4.31E+01 
2.34E+03 5.65E+01 1.76E+03 4.28E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.75E+03 4.25E+01 1.16E+03 2.90E+01 
1.74E+03 4.23E+01 1.15E+03 2.87E+01 
1.72E+03 4.21E+01 1.14E+03 2.83E+01 
1.71E+03 4.19E+01 1.13E+03 2.81E+01 
1.70E+03 4.17E+01 1.12E+03 2.83E+01 
1.69E+03 4.13E+01 1.11E+03 2.78E+01 
1.68E+03 4.12E+01 1.10E+03 2.75E+01 
1.67E+03 4.09E+01 1.09E+03 2.71E+01 
1.66E+03 4.06E+01 1.08E+03 2.70E+01 
1.65E+03 4.05E+01 1.06E+03 2.75E+01 
1.64E+03 4.02E+01 1.05E+03 2.74E+01 
1.63E+03 4.03E+01 1.04E+03 2.69E+01 
1.62E+03 4.01E+01 1.03E+03 2.62E+01 
1.61E+03 3.97E+01 1.02E+03 2.58E+01 
1.60E+03 3.96E+01 1.01E+03 2.57E+01 
1.58E+03 3.93E+01 9.99E+02 2.53E+01 
1.57E+03 3.89E+01 9.89E+02 2.50E+01 
1.56E+03 3.85E+01 9.77E+02 2.46E+01 
1.55E+03 3.81E+01 9.66E+02 2.43E+01 
1.54E+03 3.83E+01 9.54E+02 2.39E+01 
1.53E+03 3.79E+01 9.44E+02 2.38E+01 
1.52E+03 3.74E+01 9.34E+02 2.36E+01 
1.51E+03 3.71E+01 9.22E+02 2.32E+01 
1.50E+03 3.68E+01 9.12E+02 2.31E+01 
1.49E+03 3.65E+01 9.00E+02 2.28E+01 
1.48E+03 3.62E+01 8.90E+02 2.25E+01 
1.46E+03 3.59E+01 8.80E+02 2.23E+01 
1.45E+03 3.58E+01 8.68E+02 2.20E+01 
1.44E+03 3.56E+01 8.58E+02 2.18E+01 
1.43E+03 3.55E+01 8.48E+02 2.15E+01 
1.42E+03 3.52E+01 8.35E+02 2.11E+01 
1.41E+03 3.49E+01 8.25E+02 2.09E+01 
1.40E+03 3.54E+01 8.13E+02 2.07E+01 
1.39E+03 3.48E+01 8.03E+02 2.04E+01 
1.38E+03 3.43E+01 7.93E+02 2.02E+01 
1.37E+03 3.40E+01 7.80E+02 2.00E+01 
1.36E+03 3.37E+01 7.71E+02 1.98E+01 
1.35E+03 3.33E+01 7.61E+02 1.96E+01 
1.34E+03 3.32E+01 7.48E+02 1.91E+01 
1.32E+03 3.30E+01 7.39E+02 1.89E+01 
1.31E+03 3.27E+01 7.26E+02 1.85E+01 
1.30E+03 3.24E+01 7.17E+02 1.84E+01 
1.29E+03 3.19E+01 7.07E+02 1.82E+01 
1.28E+03 3.18E+01 6.94E+02 1.78E+01 
1.27E+03 3.15E+01 6.84E+02 1.76E+01 
1.26E+03 3.13E+01 6.74E+02 1.73E+01 
1.25E+03 3.10E+01 6.62E+02 1.71E+01 
1.24E+03 3.07E+01 6.52E+02 1.85E+01 
1.23E+03 3.04E+01 6.35E+02 1.72E+01 
1.22E+03 3.02E+01 6.29E+02 1.69E+01 
1.20E+03 2.99E+01 6.15E+02 1.64E+01 
1.19E+03 2.97E+01 6.10E+02 1.62E+01 
1.18E+03 2.97E+01 6.07E+02 1.61E+01 
1.17E+03 2.93E+01 5.79E+02 1.52E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
5.77E+02 1.52E+01 2.94E+02 8.15E+00 
5.66E+02 1.50E+01 2.82E+02 7.86E+00 
5.55E+02 1.46E+01 2.72E+02 7.64E+00 
5.45E+02 1.44E+01 2.62E+02 7.41E+00 
5.32E+02 1.40E+01 2.51E+02 7.13E+00 
5.22E+02 1.38E+01 2.41E+02 6.92E+00 
5.12E+02 1.36E+01 2.28E+02 6.62E+00 
4.99E+02 1.33E+01 2.19E+02 6.42E+00 
4.90E+02 1.31E+01 2.06E+02 6.06E+00 
4.77E+02 1.28E+01 1.96E+02 5.86E+00 
4.67E+02 1.25E+01 1.86E+02 5.70E+00 
4.57E+02 1.23E+01 1.74E+02 5.33E+00 
4.45E+02 1.19E+01 1.64E+02 5.17E+00 
4.35E+02 1.17E+01 1.54E+02 4.86E+00 
4.23E+02 1.14E+01 1.41E+02 6.30E+00 
4.13E+02 1.11E+01 1.31E+02 5.97E+00 
4.03E+02 1.09E+01 1.19E+02 5.21E+00 
3.91E+02 1.07E+01 1.09E+02 4.45E+00 
3.81E+02 1.04E+01 9.92E+01 3.88E+00 
3.70E+02 1.01E+01 8.68E+01 6.26E+00 
3.59E+02 9.81E+00 7.68E+01 6.16E+00 
3.47E+02 9.47E+00 6.45E+01 4.29E+00 
3.37E+02 9.25E+00 5.46E+01 3.33E+00 
3.27E+02 9.00E+00 4.47E+01 3.09E+00 
3.17E+02 8.75E+00 3.22E+01 3.98E+00 
3.04E+02 8.39E+00 2.24E+01 3.63E+00 
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Appendix B – Newtonian Oil Runs 
 
Table B-1 summarizes the results for the Newtonian oil runs completed using the MVI 
and NV geometry. 
 
 

Table B-1 – Results for the Newtonian Oil at 25°C Completed in the MVI and the 
NV Geometry 

 
 

Geometry 
Fitted Shear Rate 

Range 
(s-1) 

Temperature η 
(cP) R2 

MVI 0 – 1170 25°C 29.8 0.99 
NV 0 - 2700 25°C 29.4 0.99 

Known 
Value of Oil 

 
- 

 
25°C 

 
28.4 

 
- 

 
 

Figure B-1 - Flow Curve for the Newtonian Oil Sample at 25°C (MVI) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Raw Data Newtonian Oil Results at 25°C (MVI) 
 

D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
0.00E+00 7.19E-02 6.33E+00 7.58E-01 
1.07E+00 3.54E-01 9.68E+00 9.12E-01 
2.69E+00 5.34E-01 1.33E+01 1.03E+00 

y = 2.98E-02x
R2 = 9.98E-01
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.81E+01 1.19E+00 2.57E+02 8.20E+00 
2.20E+01 1.33E+00 2.61E+02 8.36E+00 
2.69E+01 1.49E+00 2.65E+02 8.45E+00 
3.11E+01 1.62E+00 2.69E+02 8.58E+00 
3.53E+01 1.76E+00 2.74E+02 8.77E+00 
3.93E+01 1.91E+00 2.78E+02 8.78E+00 
4.46E+01 2.10E+00 2.83E+02 8.97E+00 
4.88E+01 2.23E+00 2.87E+02 9.08E+00 
5.31E+01 2.33E+00 2.92E+02 9.32E+00 
5.71E+01 2.43E+00 2.96E+02 9.30E+00 
6.26E+01 2.62E+00 3.00E+02 9.39E+00 
6.57E+01 2.74E+00 3.05E+02 9.49E+00 
7.08E+01 2.87E+00 3.10E+02 9.62E+00 
7.48E+01 2.97E+00 3.14E+02 9.73E+00 
7.96E+01 3.13E+00 3.18E+02 9.94E+00 
8.40E+01 3.27E+00 3.22E+02 1.01E+01 
8.81E+01 3.43E+00 3.27E+02 1.02E+01 
9.33E+01 3.58E+00 3.31E+02 1.03E+01 
9.74E+01 3.70E+00 3.36E+02 1.03E+01 
1.02E+02 3.80E+00 3.41E+02 1.05E+01 
1.07E+02 3.93E+00 3.44E+02 1.07E+01 
1.11E+02 4.03E+00 3.49E+02 1.08E+01 
1.15E+02 4.20E+00 3.54E+02 1.09E+01 
1.20E+02 4.27E+00 3.58E+02 1.10E+01 
1.24E+02 4.43E+00 3.62E+02 1.11E+01 
1.28E+02 4.52E+00 3.67E+02 1.13E+01 
1.32E+02 4.64E+00 3.72E+02 1.16E+01 
1.37E+02 4.80E+00 3.76E+02 1.15E+01 
1.42E+02 4.88E+00 3.80E+02 1.16E+01 
1.46E+02 4.97E+00 3.84E+02 1.17E+01 
1.50E+02 5.13E+00 3.89E+02 1.18E+01 
1.54E+02 5.25E+00 3.90E+02 1.18E+01 
1.59E+02 5.38E+00 4.01E+02 1.21E+01 
1.63E+02 5.47E+00 4.02E+02 1.22E+01 
1.68E+02 5.62E+00 4.04E+02 1.23E+01 
1.73E+02 5.83E+00 4.10E+02 1.26E+01 
1.77E+02 5.90E+00 4.15E+02 1.27E+01 
1.81E+02 6.06E+00 4.19E+02 1.28E+01 
1.86E+02 6.23E+00 4.23E+02 1.29E+01 
1.90E+02 6.29E+00 4.29E+02 1.29E+01 
1.94E+02 6.40E+00 4.33E+02 1.31E+01 
1.98E+02 6.55E+00 4.37E+02 1.34E+01 
2.04E+02 6.67E+00 4.42E+02 1.34E+01 
2.08E+02 6.86E+00 4.46E+02 1.35E+01 
2.12E+02 6.91E+00 4.50E+02 1.37E+01 
2.16E+02 6.97E+00 4.55E+02 1.38E+01 
2.21E+02 7.12E+00 4.60E+02 1.40E+01 
2.25E+02 7.21E+00 4.64E+02 1.41E+01 
2.30E+02 7.33E+00 4.69E+02 1.42E+01 
2.34E+02 7.52E+00 4.73E+02 1.44E+01 
2.39E+02 7.80E+00 4.77E+02 1.45E+01 
2.43E+02 7.85E+00 4.82E+02 1.48E+01 
2.47E+02 7.96E+00 4.86E+02 1.48E+01 
2.52E+02 8.09E+00 4.91E+02 1.49E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.57E+02 8.20E+00 4.95E+02 1.51E+01 
2.61E+02 8.36E+00 4.99E+02 1.51E+01 
2.65E+02 8.45E+00 5.03E+02 1.51E+01 
2.69E+02 8.58E+00 5.08E+02 1.54E+01 
2.74E+02 8.77E+00 5.12E+02 1.56E+01 
2.78E+02 8.78E+00 5.17E+02 1.58E+01 
2.83E+02 8.97E+00 5.22E+02 1.56E+01 
2.87E+02 9.08E+00 5.26E+02 1.59E+01 
2.92E+02 9.32E+00 5.30E+02 1.62E+01 
2.96E+02 9.30E+00 5.35E+02 1.63E+01 
3.00E+02 9.39E+00 5.39E+02 1.59E+01 
3.05E+02 9.49E+00 5.44E+02 1.63E+01 
3.10E+02 9.62E+00 5.48E+02 1.65E+01 
3.14E+02 9.73E+00 5.52E+02 1.66E+01 
3.18E+02 9.94E+00 5.57E+02 1.66E+01 
3.22E+02 1.01E+01 5.61E+02 1.69E+01 
3.27E+02 1.02E+01 5.65E+02 1.72E+01 
3.31E+02 1.03E+01 5.70E+02 1.74E+01 
3.36E+02 1.03E+01 5.75E+02 1.74E+01 
3.41E+02 1.05E+01 5.79E+02 1.76E+01 
3.44E+02 1.07E+01 5.84E+02 1.78E+01 
3.49E+02 1.08E+01 5.88E+02 1.79E+01 
3.54E+02 1.09E+01 5.92E+02 1.80E+01 
3.58E+02 1.10E+01 5.97E+02 1.80E+01 
3.62E+02 1.11E+01 6.01E+02 1.81E+01 
3.67E+02 1.13E+01 6.05E+02 1.84E+01 
3.72E+02 1.16E+01 6.10E+02 1.85E+01 
3.76E+02 1.15E+01 6.14E+02 1.86E+01 
3.80E+02 1.16E+01 6.18E+02 1.87E+01 
3.84E+02 1.17E+01 6.24E+02 1.88E+01 
3.89E+02 1.18E+01 6.27E+02 1.89E+01 
3.90E+02 1.18E+01 6.32E+02 1.89E+01 
4.01E+02 1.21E+01 6.36E+02 1.90E+01 
4.02E+02 1.22E+01 6.41E+02 1.91E+01 
4.04E+02 1.23E+01 6.45E+02 1.91E+01 
4.10E+02 1.26E+01 6.49E+02 1.93E+01 
4.15E+02 1.27E+01 6.54E+02 1.94E+01 
4.19E+02 1.28E+01 6.59E+02 1.97E+01 
4.23E+02 1.29E+01 6.63E+02 1.98E+01 
4.29E+02 1.29E+01 6.67E+02 1.98E+01 
4.33E+02 1.31E+01 6.71E+02 1.99E+01 
4.37E+02 1.34E+01 6.76E+02 2.01E+01 
4.42E+02 1.34E+01 6.81E+02 2.01E+01 
4.46E+02 1.35E+01 6.85E+02 2.02E+01 
4.50E+02 1.37E+01 6.89E+02 2.03E+01 
4.55E+02 1.38E+01 6.93E+02 2.05E+01 
4.60E+02 1.40E+01 6.99E+02 2.06E+01 
4.64E+02 1.41E+01 7.03E+02 2.07E+01 
4.69E+02 1.42E+01 7.07E+02 2.09E+01 
4.73E+02 1.44E+01 7.12E+02 2.11E+01 
4.77E+02 1.45E+01 7.16E+02 2.12E+01 
4.82E+02 1.48E+01 7.20E+02 2.14E+01 
4.86E+02 1.48E+01 7.25E+02 2.17E+01 
4.91E+02 1.49E+01 7.30E+02 2.18E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
7.34E+02 2.18E+01 9.72E+02 2.87E+01 
7.38E+02 2.18E+01 9.77E+02 2.89E+01 
7.43E+02 2.19E+01 9.81E+02 2.90E+01 
7.47E+02 2.21E+01 9.85E+02 2.90E+01 
7.51E+02 2.22E+01 9.89E+02 2.92E+01 
7.55E+02 2.24E+01 9.94E+02 2.94E+01 
7.61E+02 2.25E+01 9.99E+02 2.95E+01 
7.64E+02 2.27E+01 1.00E+03 2.97E+01 
7.69E+02 2.27E+01 1.01E+03 2.98E+01 
7.74E+02 2.29E+01 1.01E+03 2.98E+01 
7.78E+02 2.30E+01 1.02E+03 3.00E+01 
7.82E+02 2.33E+01 1.02E+03 3.02E+01 
7.87E+02 2.33E+01 1.02E+03 3.03E+01 
7.91E+02 2.35E+01 1.03E+03 3.04E+01 
7.95E+02 2.36E+01 1.03E+03 3.05E+01 
8.00E+02 2.37E+01 1.04E+03 3.07E+01 
8.05E+02 2.38E+01 1.04E+03 3.08E+01 
8.09E+02 2.39E+01 1.05E+03 3.10E+01 
8.13E+02 2.40E+01 1.05E+03 3.10E+01 
8.17E+02 2.41E+01 1.06E+03 3.12E+01 
8.22E+02 2.42E+01 1.06E+03 3.13E+01 
8.26E+02 2.43E+01 1.06E+03 3.14E+01 
8.31E+02 2.45E+01 1.07E+03 3.15E+01 
8.36E+02 2.46E+01 1.07E+03 3.18E+01 
8.40E+02 2.47E+01 1.08E+03 3.18E+01 
8.44E+02 2.49E+01 1.08E+03 3.20E+01 
8.49E+02 2.50E+01 1.09E+03 3.21E+01 
8.53E+02 2.52E+01 1.09E+03 3.24E+01 
8.57E+02 2.53E+01 1.09E+03 3.21E+01 
8.62E+02 2.53E+01 1.09E+03 3.19E+01 
8.66E+02 2.54E+01 1.09E+03 3.20E+01 
8.71E+02 2.56E+01 1.10E+03 3.21E+01 
8.75E+02 2.57E+01 1.10E+03 3.22E+01 
8.79E+02 2.59E+01 1.10E+03 3.23E+01 
8.84E+02 2.61E+01 1.10E+03 3.23E+01 
8.88E+02 2.62E+01 1.10E+03 3.24E+01 
8.92E+02 2.63E+01 1.10E+03 3.25E+01 
8.97E+02 2.64E+01 1.10E+03 3.23E+01 
9.01E+02 2.65E+01 1.10E+03 3.24E+01 
9.05E+02 2.67E+01 1.10E+03 3.21E+01 
9.10E+02 2.69E+01 1.10E+03 3.22E+01 
9.15E+02 2.70E+01 1.10E+03 3.23E+01 
9.19E+02 2.71E+01 1.10E+03 3.22E+01 
9.23E+02 2.72E+01 1.10E+03 3.22E+01 
9.28E+02 2.74E+01 1.10E+03 3.22E+01 
9.32E+02 2.74E+01 1.10E+03 3.22E+01 
9.37E+02 2.76E+01 1.10E+03 3.22E+01 
9.42E+02 2.78E+01 1.10E+03 3.21E+01 
9.46E+02 2.79E+01 1.10E+03 3.22E+01 
9.50E+02 2.80E+01 1.10E+03 3.23E+01 
9.54E+02 2.81E+01 1.10E+03 3.23E+01 
9.58E+02 2.83E+01 1.10E+03 3.23E+01 
9.63E+02 2.85E+01 1.10E+03 3.23E+01 
9.68E+02 2.86E+01 1.10E+03 3.23E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.10E+03 3.22E+01 1.10E+03 3.23E+01 
1.10E+03 3.22E+01 1.10E+03 3.23E+01 
1.10E+03 3.23E+01 1.10E+03 3.23E+01 
1.10E+03 3.23E+01 1.10E+03 3.23E+01 
1.10E+03 3.22E+01 1.10E+03 3.24E+01 
1.10E+03 3.22E+01 1.10E+03 3.24E+01 
1.10E+03 3.23E+01 1.10E+03 3.24E+01 
1.10E+03 3.23E+01 1.10E+03 3.24E+01 
1.10E+03 3.22E+01 1.10E+03 3.24E+01 
1.10E+03 3.22E+01 1.10E+03 3.23E+01 
1.10E+03 3.21E+01 1.10E+03 3.23E+01 
1.10E+03 3.22E+01 1.10E+03 3.23E+01 
1.10E+03 3.22E+01 1.10E+03 3.24E+01 
1.10E+03 3.22E+01 1.10E+03 3.26E+01 
1.10E+03 3.21E+01 1.10E+03 3.26E+01 
1.10E+03 3.23E+01 1.10E+03 3.25E+01 
1.10E+03 3.23E+01 1.10E+03 3.25E+01 
1.10E+03 3.24E+01 1.10E+03 3.25E+01 
1.10E+03 3.23E+01 1.10E+03 3.25E+01 
1.10E+03 3.23E+01 1.10E+03 3.24E+01 
1.10E+03 3.23E+01 1.10E+03 3.26E+01 
1.10E+03 3.23E+01 1.10E+03 3.24E+01 
1.10E+03 3.23E+01 1.10E+03 3.24E+01 
1.10E+03 3.23E+01 1.10E+03 3.24E+01 
1.10E+03 3.25E+01 1.10E+03 3.24E+01 
1.10E+03 3.26E+01 1.10E+03 3.23E+01 
1.10E+03 3.26E+01 1.10E+03 3.22E+01 
1.10E+03 3.26E+01 1.10E+03 3.22E+01 
1.10E+03 3.25E+01 1.10E+03 3.22E+01 
1.10E+03 3.25E+01 1.10E+03 3.22E+01 
1.10E+03 3.25E+01 1.10E+03 3.21E+01 
1.10E+03 3.25E+01 1.10E+03 3.20E+01 
1.10E+03 3.25E+01 1.10E+03 3.20E+01 
1.10E+03 3.25E+01 1.10E+03 3.20E+01 
1.10E+03 3.25E+01 1.10E+03 3.20E+01 
1.10E+03 3.25E+01 1.10E+03 3.22E+01 
1.10E+03 3.27E+01 1.10E+03 3.21E+01 
1.10E+03 3.26E+01 1.10E+03 3.20E+01 
1.10E+03 3.25E+01 1.10E+03 3.20E+01 
1.10E+03 3.25E+01 1.10E+03 3.21E+01 
1.10E+03 3.25E+01 1.10E+03 3.20E+01 
1.10E+03 3.24E+01 1.10E+03 3.19E+01 
1.10E+03 3.24E+01 1.10E+03 3.20E+01 
1.10E+03 3.24E+01 1.10E+03 3.21E+01 
1.10E+03 3.24E+01 1.10E+03 3.21E+01 
1.10E+03 3.26E+01 1.10E+03 3.20E+01 
1.10E+03 3.23E+01 1.10E+03 3.20E+01 
1.10E+03 3.25E+01 1.10E+03 3.21E+01 
1.10E+03 3.25E+01 1.10E+03 3.22E+01 
1.10E+03 3.25E+01 1.10E+03 3.21E+01 
1.10E+03 3.25E+01 1.10E+03 3.22E+01 
1.10E+03 3.25E+01 1.10E+03 3.22E+01 
1.10E+03 3.24E+01 1.10E+03 3.23E+01 
1.10E+03 3.24E+01 1.10E+03 3.23E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.10E+03 3.23E+01 1.10E+03 3.24E+01 
1.10E+03 3.23E+01 1.10E+03 3.24E+01 
1.10E+03 3.23E+01 1.10E+03 3.23E+01 
1.10E+03 3.24E+01 1.10E+03 3.24E+01 
1.10E+03 3.24E+01 1.10E+03 3.23E+01 
1.10E+03 3.24E+01 1.10E+03 3.24E+01 
1.10E+03 3.23E+01 1.10E+03 3.24E+01 
1.10E+03 3.24E+01 1.10E+03 3.25E+01 
1.10E+03 3.23E+01 1.10E+03 3.25E+01 
1.10E+03 3.24E+01 1.10E+03 3.24E+01 
1.10E+03 3.24E+01 1.10E+03 3.26E+01 
1.10E+03 3.24E+01 1.10E+03 3.25E+01 
1.10E+03 3.25E+01 1.10E+03 3.25E+01 
1.10E+03 3.25E+01 1.10E+03 3.25E+01 
1.10E+03 3.24E+01 1.10E+03 3.25E+01 
1.10E+03 3.24E+01 1.10E+03 3.25E+01 
1.10E+03 3.23E+01 1.10E+03 3.25E+01 
1.10E+03 3.23E+01 1.10E+03 3.25E+01 
1.10E+03 3.24E+01 1.10E+03 3.24E+01 
1.10E+03 3.24E+01 1.10E+03 3.23E+01 
1.10E+03 3.24E+01 1.10E+03 3.23E+01 
1.10E+03 3.25E+01 1.10E+03 3.23E+01 
1.10E+03 3.26E+01 1.10E+03 3.23E+01 
1.10E+03 3.25E+01 1.10E+03 3.24E+01 
1.10E+03 3.25E+01 1.10E+03 3.25E+01 
1.10E+03 3.26E+01 1.10E+03 3.25E+01 
1.10E+03 3.26E+01 1.10E+03 3.23E+01 
1.10E+03 3.26E+01 1.10E+03 3.24E+01 
1.10E+03 3.26E+01 1.10E+03 3.24E+01 
1.10E+03 3.26E+01 1.10E+03 3.23E+01 
1.10E+03 3.25E+01 1.10E+03 3.24E+01 
1.10E+03 3.24E+01 1.10E+03 3.24E+01 
1.10E+03 3.25E+01 1.10E+03 3.23E+01 
1.10E+03 3.25E+01 1.10E+03 3.24E+01 
1.10E+03 3.25E+01 1.10E+03 3.25E+01 
1.10E+03 3.24E+01 1.10E+03 3.24E+01 
1.10E+03 3.24E+01 1.10E+03 3.25E+01 
1.10E+03 3.24E+01 1.10E+03 3.25E+01 
1.10E+03 3.25E+01 1.10E+03 3.24E+01 
1.10E+03 3.25E+01 1.10E+03 3.24E+01 
1.10E+03 3.25E+01 1.10E+03 3.24E+01 
1.10E+03 3.24E+01 1.10E+03 3.24E+01 
1.10E+03 3.24E+01 1.10E+03 3.24E+01 
1.10E+03 3.24E+01 1.10E+03 3.24E+01 
1.10E+03 3.24E+01 1.10E+03 3.22E+01 
1.10E+03 3.24E+01 1.10E+03 3.23E+01 
1.10E+03 3.24E+01 1.10E+03 3.23E+01 
1.10E+03 3.24E+01 1.10E+03 3.23E+01 
1.10E+03 3.24E+01 1.10E+03 3.22E+01 
1.10E+03 3.23E+01 1.10E+03 3.22E+01 
1.10E+03 3.24E+01 1.10E+03 3.22E+01 
1.10E+03 3.23E+01 1.10E+03 3.23E+01 
1.10E+03 3.24E+01 1.10E+03 3.24E+01 
1.10E+03 3.24E+01 1.10E+03 3.23E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.10E+03 3.23E+01 9.06E+02 2.66E+01 
1.10E+03 3.23E+01 9.02E+02 2.66E+01 
1.10E+03 3.23E+01 9.01E+02 2.66E+01 
1.10E+03 3.23E+01 8.91E+02 2.64E+01 
1.10E+03 3.23E+01 8.89E+02 2.63E+01 
1.10E+03 3.23E+01 8.86E+02 2.63E+01 
1.10E+03 3.23E+01 8.81E+02 2.61E+01 
1.10E+03 3.22E+01 8.76E+02 2.60E+01 
1.10E+03 3.22E+01 8.72E+02 2.59E+01 
1.10E+03 3.22E+01 8.66E+02 2.57E+01 
1.10E+03 3.21E+01 8.62E+02 2.56E+01 
1.09E+03 3.21E+01 8.58E+02 2.55E+01 
1.09E+03 3.20E+01 8.53E+02 2.53E+01 
1.09E+03 3.18E+01 8.48E+02 2.53E+01 
1.08E+03 3.18E+01 8.44E+02 2.51E+01 
1.08E+03 3.16E+01 8.40E+02 2.49E+01 
1.07E+03 3.15E+01 8.35E+02 2.48E+01 
1.07E+03 3.13E+01 8.31E+02 2.46E+01 
1.07E+03 3.13E+01 8.26E+02 2.46E+01 
1.06E+03 3.12E+01 8.22E+02 2.45E+01 
1.06E+03 3.10E+01 8.18E+02 2.44E+01 
1.05E+03 3.09E+01 8.13E+02 2.42E+01 
1.05E+03 3.08E+01 8.09E+02 2.42E+01 
1.04E+03 3.07E+01 8.04E+02 2.40E+01 
1.04E+03 3.05E+01 8.00E+02 2.38E+01 
1.03E+03 3.05E+01 7.96E+02 2.37E+01 
1.03E+03 3.03E+01 7.91E+02 2.36E+01 
1.03E+03 3.03E+01 7.87E+02 2.35E+01 
1.02E+03 3.01E+01 7.82E+02 2.33E+01 
1.02E+03 3.00E+01 7.78E+02 2.32E+01 
1.01E+03 2.99E+01 7.74E+02 2.31E+01 
1.01E+03 2.97E+01 7.69E+02 2.31E+01 
1.00E+03 2.96E+01 7.64E+02 2.29E+01 
9.99E+02 2.94E+01 7.60E+02 2.28E+01 
9.94E+02 2.93E+01 7.56E+02 2.26E+01 
9.90E+02 2.92E+01 7.52E+02 2.25E+01 
9.86E+02 2.90E+01 7.47E+02 2.23E+01 
9.81E+02 2.89E+01 7.43E+02 2.22E+01 
9.76E+02 2.88E+01 7.38E+02 2.20E+01 
9.72E+02 2.87E+01 7.34E+02 2.19E+01 
9.68E+02 2.86E+01 7.30E+02 2.18E+01 
9.64E+02 2.85E+01 7.24E+02 2.16E+01 
9.59E+02 2.83E+01 7.20E+02 2.15E+01 
9.54E+02 2.81E+01 7.16E+02 2.14E+01 
9.50E+02 2.80E+01 7.11E+02 2.13E+01 
9.46E+02 2.80E+01 7.07E+02 2.11E+01 
9.42E+02 2.79E+01 7.03E+02 2.10E+01 
9.37E+02 2.77E+01 6.98E+02 2.09E+01 
9.32E+02 2.76E+01 6.94E+02 2.08E+01 
9.28E+02 2.75E+01 6.89E+02 2.07E+01 
9.24E+02 2.73E+01 6.85E+02 2.05E+01 
9.19E+02 2.72E+01 6.81E+02 2.04E+01 
9.15E+02 2.71E+01 6.76E+02 2.03E+01 
9.11E+02 2.69E+01 6.72E+02 2.01E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
6.68E+02 2.00E+01 4.29E+02 1.31E+01 
6.63E+02 2.00E+01 4.24E+02 1.29E+01 
6.59E+02 1.98E+01 4.20E+02 1.28E+01 
6.55E+02 1.97E+01 4.16E+02 1.27E+01 
6.49E+02 1.95E+01 4.12E+02 1.25E+01 
6.45E+02 1.93E+01 4.08E+02 1.25E+01 
6.41E+02 1.92E+01 4.03E+02 1.23E+01 
6.36E+02 1.91E+01 3.98E+02 1.23E+01 
6.32E+02 1.91E+01 3.94E+02 1.22E+01 
6.28E+02 1.91E+01 3.89E+02 1.21E+01 
6.23E+02 1.90E+01 3.85E+02 1.19E+01 
6.19E+02 1.89E+01 3.81E+02 1.17E+01 
6.15E+02 1.88E+01 3.76E+02 1.15E+01 
6.10E+02 1.86E+01 3.72E+02 1.15E+01 
6.06E+02 1.86E+01 3.67E+02 1.16E+01 
6.02E+02 1.85E+01 3.63E+02 1.14E+01 
5.97E+02 1.84E+01 3.58E+02 1.11E+01 
5.92E+02 1.83E+01 3.54E+02 1.10E+01 
5.88E+02 1.81E+01 3.50E+02 1.10E+01 
5.83E+02 1.79E+01 3.45E+02 1.08E+01 
5.79E+02 1.78E+01 3.41E+02 1.07E+01 
5.75E+02 1.77E+01 3.36E+02 1.06E+01 
5.71E+02 1.75E+01 3.32E+02 1.05E+01 
5.66E+02 1.74E+01 3.27E+02 1.02E+01 
5.62E+02 1.74E+01 3.23E+02 1.01E+01 
5.57E+02 1.72E+01 3.19E+02 9.97E+00 
5.52E+02 1.71E+01 3.14E+02 9.88E+00 
5.48E+02 1.69E+01 3.10E+02 9.63E+00 
5.44E+02 1.68E+01 3.06E+02 9.56E+00 
5.39E+02 1.67E+01 3.01E+02 9.44E+00 
5.35E+02 1.65E+01 2.97E+02 9.35E+00 
5.31E+02 1.63E+01 2.92E+02 9.21E+00 
5.26E+02 1.61E+01 2.87E+02 9.09E+00 
5.22E+02 1.60E+01 2.83E+02 8.95E+00 
5.18E+02 1.58E+01 2.79E+02 8.85E+00 
5.14E+02 1.58E+01 2.75E+02 8.70E+00 
5.08E+02 1.57E+01 2.71E+02 8.60E+00 
5.04E+02 1.55E+01 2.65E+02 8.38E+00 
5.00E+02 1.55E+01 2.61E+02 8.29E+00 
4.95E+02 1.53E+01 2.57E+02 8.16E+00 
4.91E+02 1.51E+01 2.53E+02 8.04E+00 
4.87E+02 1.50E+01 2.48E+02 7.96E+00 
4.83E+02 1.49E+01 2.43E+02 7.90E+00 
4.78E+02 1.47E+01 2.39E+02 7.83E+00 
4.73E+02 1.44E+01 2.35E+02 7.66E+00 
4.69E+02 1.44E+01 2.30E+02 7.45E+00 
4.64E+02 1.42E+01 2.26E+02 7.34E+00 
4.60E+02 1.41E+01 2.22E+02 7.26E+00 
4.56E+02 1.40E+01 2.17E+02 7.04E+00 
4.51E+02 1.38E+01 2.12E+02 6.94E+00 
4.46E+02 1.37E+01 2.08E+02 6.80E+00 
4.42E+02 1.36E+01 2.04E+02 6.66E+00 
4.38E+02 1.33E+01 2.00E+02 6.54E+00 
4.34E+02 1.31E+01 1.94E+02 6.37E+00 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.90E+02 6.19E+00 9.79E+01 3.60E+00 
1.86E+02 6.09E+00 9.37E+01 3.47E+00 
1.81E+02 6.03E+00 8.85E+01 3.30E+00 
1.77E+02 5.92E+00 8.43E+01 3.19E+00 
1.73E+02 5.74E+00 8.03E+01 3.07E+00 
1.68E+02 5.63E+00 7.54E+01 2.91E+00 
1.64E+02 5.54E+00 7.14E+01 2.81E+00 
1.59E+02 5.38E+00 6.71E+01 2.66E+00 
1.55E+02 5.31E+00 6.18E+01 2.51E+00 
1.51E+02 5.18E+00 5.75E+01 2.37E+00 
1.46E+02 5.05E+00 5.33E+01 2.24E+00 
1.42E+02 4.91E+00 4.90E+01 2.11E+00 
1.38E+02 4.79E+00 4.39E+01 1.94E+00 
1.33E+02 4.67E+00 3.97E+01 1.82E+00 
1.28E+02 4.52E+00 3.57E+01 1.69E+00 
1.24E+02 4.38E+00 3.15E+01 1.56E+00 
1.20E+02 4.26E+00 2.63E+01 1.40E+00 
1.15E+02 4.14E+00 2.21E+01 1.28E+00 
1.11E+02 4.01E+00 1.80E+01 1.17E+00 
1.07E+02 3.88E+00 1.30E+01 1.03E+00 
1.02E+02 3.73E+00 8.94E+00 9.30E-01 

 
 

Figure B-2 - Flow Curve for the Newtonian Oil Sample at 25°C (NV) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Raw Data Newtonian Oil Results at 25°C (MVI) 
 

D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
0.00E+00 8.50E-02 6.55E+00 4.63E-01 
1.58E+00 2.33E-01 1.39E+01 7.26E-01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.42E+01 1.04E+00 6.08E+02 1.84E+01 
3.31E+01 1.30E+00 6.17E+02 1.87E+01 
4.30E+01 1.60E+00 6.30E+02 1.91E+01 
5.46E+01 2.00E+00 6.39E+02 1.93E+01 
6.45E+01 2.31E+00 6.49E+02 1.97E+01 
7.67E+01 2.66E+00 6.62E+02 2.00E+01 
8.66E+01 2.98E+00 6.72E+02 2.04E+01 
9.66E+01 3.29E+00 6.84E+02 2.06E+01 
1.09E+02 3.66E+00 6.94E+02 2.09E+01 
1.19E+02 3.97E+00 7.04E+02 2.13E+01 
1.31E+02 4.35E+00 7.16E+02 2.18E+01 
1.41E+02 4.63E+00 7.26E+02 2.19E+01 
1.51E+02 4.96E+00 7.38E+02 2.23E+01 
1.64E+02 5.30E+00 7.48E+02 2.26E+01 
1.73E+02 5.59E+00 7.58E+02 2.29E+01 
1.83E+02 5.90E+00 7.71E+02 2.32E+01 
1.96E+02 6.26E+00 7.80E+02 2.35E+01 
2.06E+02 6.52E+00 7.93E+02 2.39E+01 
2.18E+02 6.94E+00 8.03E+02 2.42E+01 
2.28E+02 7.21E+00 8.13E+02 2.46E+01 
2.38E+02 7.53E+00 8.25E+02 2.49E+01 
2.51E+02 7.90E+00 8.35E+02 2.52E+01 
2.60E+02 8.18E+00 8.45E+02 2.55E+01 
2.72E+02 8.57E+00 8.57E+02 2.58E+01 
2.82E+02 8.84E+00 8.67E+02 2.60E+01 
2.94E+02 9.17E+00 8.79E+02 2.64E+01 
3.04E+02 9.48E+00 8.89E+02 2.66E+01 
3.14E+02 9.78E+00 8.99E+02 2.69E+01 
3.26E+02 1.01E+01 9.11E+02 2.73E+01 
3.36E+02 1.04E+01 9.21E+02 2.77E+01 
3.46E+02 1.07E+01 9.33E+02 2.79E+01 
3.59E+02 1.11E+01 9.44E+02 2.84E+01 
3.69E+02 1.13E+01 9.53E+02 2.86E+01 
3.79E+02 1.17E+01 9.66E+02 2.90E+01 
3.92E+02 1.20E+01 9.76E+02 2.92E+01 
4.02E+02 1.23E+01 9.86E+02 2.95E+01 
4.12E+02 1.26E+01 9.98E+02 2.98E+01 
4.25E+02 1.30E+01 1.01E+03 3.01E+01 
4.34E+02 1.32E+01 1.02E+03 3.05E+01 
4.44E+02 1.35E+01 1.03E+03 3.07E+01 
4.57E+02 1.39E+01 1.04E+03 3.11E+01 
4.69E+02 1.44E+01 1.05E+03 3.14E+01 
4.77E+02 1.46E+01 1.06E+03 3.16E+01 
4.87E+02 1.49E+01 1.08E+03 3.19E+01 
4.99E+02 1.53E+01 1.08E+03 3.24E+01 
5.09E+02 1.56E+01 1.09E+03 3.27E+01 
5.21E+02 1.59E+01 1.11E+03 3.31E+01 
5.31E+02 1.62E+01 1.12E+03 3.33E+01 
5.41E+02 1.65E+01 1.13E+03 3.36E+01 
5.56E+02 1.70E+01 1.14E+03 3.40E+01 
5.63E+02 1.72E+01 1.15E+03 3.43E+01 
5.75E+02 1.75E+01 1.16E+03 3.46E+01 
5.85E+02 1.78E+01 1.17E+03 3.48E+01 
5.98E+02 1.82E+01 1.18E+03 3.52E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.19E+03 3.54E+01 1.78E+03 5.22E+01 
1.20E+03 3.58E+01 1.79E+03 5.26E+01 
1.22E+03 3.62E+01 1.80E+03 5.28E+01 
1.23E+03 3.64E+01 1.81E+03 5.32E+01 
1.24E+03 3.67E+01 1.82E+03 5.35E+01 
1.25E+03 3.70E+01 1.83E+03 5.37E+01 
1.26E+03 3.73E+01 1.84E+03 5.40E+01 
1.27E+03 3.77E+01 1.85E+03 5.44E+01 
1.28E+03 3.80E+01 1.86E+03 5.46E+01 
1.29E+03 3.83E+01 1.88E+03 5.50E+01 
1.30E+03 3.86E+01 1.89E+03 5.52E+01 
1.31E+03 3.89E+01 1.90E+03 5.56E+01 
1.32E+03 3.92E+01 1.91E+03 5.59E+01 
1.33E+03 3.95E+01 1.92E+03 5.62E+01 
1.34E+03 3.98E+01 1.93E+03 5.66E+01 
1.36E+03 4.01E+01 1.94E+03 5.68E+01 
1.37E+03 4.04E+01 1.95E+03 5.72E+01 
1.38E+03 4.06E+01 1.96E+03 5.74E+01 
1.39E+03 4.11E+01 1.97E+03 5.77E+01 
1.40E+03 4.14E+01 1.99E+03 5.81E+01 
1.41E+03 4.18E+01 2.00E+03 5.84E+01 
1.42E+03 4.20E+01 2.01E+03 5.86E+01 
1.43E+03 4.25E+01 2.02E+03 5.91E+01 
1.44E+03 4.26E+01 2.03E+03 5.94E+01 
1.45E+03 4.30E+01 2.04E+03 5.97E+01 
1.47E+03 4.32E+01 2.05E+03 6.00E+01 
1.48E+03 4.35E+01 2.06E+03 6.04E+01 
1.49E+03 4.37E+01 2.07E+03 6.06E+01 
1.50E+03 4.41E+01 2.08E+03 6.09E+01 
1.51E+03 4.44E+01 2.09E+03 6.12E+01 
1.52E+03 4.47E+01 2.10E+03 6.15E+01 
1.53E+03 4.51E+01 2.12E+03 6.19E+01 
1.54E+03 4.54E+01 2.13E+03 6.22E+01 
1.55E+03 4.56E+01 2.14E+03 6.26E+01 
1.56E+03 4.60E+01 2.15E+03 6.28E+01 
1.57E+03 4.63E+01 2.16E+03 6.31E+01 
1.58E+03 4.65E+01 2.17E+03 6.35E+01 
1.58E+03 4.66E+01 2.18E+03 6.38E+01 
1.61E+03 4.72E+01 2.19E+03 6.41E+01 
1.61E+03 4.74E+01 2.20E+03 6.44E+01 
1.62E+03 4.75E+01 2.21E+03 6.48E+01 
1.63E+03 4.80E+01 2.22E+03 6.51E+01 
1.64E+03 4.82E+01 2.23E+03 6.54E+01 
1.66E+03 4.86E+01 2.24E+03 6.57E+01 
1.67E+03 4.92E+01 2.26E+03 6.60E+01 
1.68E+03 4.95E+01 2.27E+03 6.63E+01 
1.69E+03 4.97E+01 2.28E+03 6.67E+01 
1.70E+03 5.00E+01 2.29E+03 6.69E+01 
1.71E+03 5.03E+01 2.30E+03 6.72E+01 
1.72E+03 5.06E+01 2.31E+03 6.76E+01 
1.74E+03 5.10E+01 2.32E+03 6.79E+01 
1.75E+03 5.12E+01 2.33E+03 6.82E+01 
1.76E+03 5.17E+01 2.34E+03 6.85E+01 
1.77E+03 5.19E+01 2.35E+03 6.88E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.37E+03 6.92E+01 2.70E+03 7.87E+01 
2.38E+03 6.94E+01 2.70E+03 7.87E+01 
2.39E+03 6.97E+01 2.70E+03 7.87E+01 
2.40E+03 7.02E+01 2.70E+03 7.87E+01 
2.41E+03 7.04E+01 2.70E+03 7.87E+01 
2.42E+03 7.07E+01 2.70E+03 7.87E+01 
2.43E+03 7.10E+01 2.70E+03 7.87E+01 
2.44E+03 7.13E+01 2.70E+03 7.87E+01 
2.45E+03 7.16E+01 2.70E+03 7.87E+01 
2.46E+03 7.19E+01 2.70E+03 7.87E+01 
2.47E+03 7.22E+01 2.70E+03 7.87E+01 
2.48E+03 7.26E+01 2.70E+03 7.87E+01 
2.49E+03 7.28E+01 2.70E+03 7.87E+01 
2.51E+03 7.30E+01 2.70E+03 7.87E+01 
2.51E+03 7.34E+01 2.70E+03 7.87E+01 
2.53E+03 7.34E+01 2.70E+03 7.87E+01 
2.54E+03 7.38E+01 2.70E+03 7.87E+01 
2.55E+03 7.42E+01 2.70E+03 7.87E+01 
2.56E+03 7.47E+01 2.70E+03 7.87E+01 
2.57E+03 7.51E+01 2.70E+03 7.87E+01 
2.58E+03 7.53E+01 2.70E+03 7.87E+01 
2.59E+03 7.58E+01 2.70E+03 7.87E+01 
2.60E+03 7.60E+01 2.70E+03 7.87E+01 
2.61E+03 7.64E+01 2.70E+03 7.87E+01 
2.62E+03 7.67E+01 2.70E+03 7.87E+01 
2.63E+03 7.70E+01 2.70E+03 7.87E+01 
2.65E+03 7.74E+01 2.70E+03 7.87E+01 
2.66E+03 7.76E+01 2.70E+03 7.86E+01 
2.67E+03 7.79E+01 2.70E+03 7.86E+01 
2.68E+03 7.83E+01 2.70E+03 7.86E+01 
2.68E+03 7.84E+01 2.70E+03 7.86E+01 
2.69E+03 7.84E+01 2.70E+03 7.86E+01 
2.69E+03 7.85E+01 2.70E+03 7.87E+01 
2.69E+03 7.85E+01 2.70E+03 7.87E+01 
2.69E+03 7.85E+01 2.70E+03 7.87E+01 
2.69E+03 7.86E+01 2.70E+03 7.87E+01 
2.69E+03 7.85E+01 2.70E+03 7.87E+01 
2.69E+03 7.86E+01 2.70E+03 7.87E+01 
2.69E+03 7.86E+01 2.70E+03 7.87E+01 
2.69E+03 7.86E+01 2.70E+03 7.87E+01 
2.69E+03 7.86E+01 2.70E+03 7.87E+01 
2.69E+03 7.87E+01 2.70E+03 7.86E+01 
2.70E+03 7.87E+01 2.70E+03 7.86E+01 
2.70E+03 7.87E+01 2.70E+03 7.86E+01 
2.70E+03 7.87E+01 2.70E+03 7.85E+01 
2.70E+03 7.87E+01 2.70E+03 7.85E+01 
2.70E+03 7.87E+01 2.70E+03 7.85E+01 
2.70E+03 7.87E+01 2.70E+03 7.85E+01 
2.70E+03 7.87E+01 2.70E+03 7.85E+01 
2.70E+03 7.87E+01 2.70E+03 7.86E+01 
2.70E+03 7.87E+01 2.70E+03 7.86E+01 
2.70E+03 7.87E+01 2.70E+03 7.86E+01 
2.70E+03 7.87E+01 2.70E+03 7.86E+01 
2.70E+03 7.86E+01 2.70E+03 7.86E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 7.86E+01 2.70E+03 7.84E+01 
2.70E+03 7.87E+01 2.70E+03 7.84E+01 
2.70E+03 7.87E+01 2.70E+03 7.84E+01 
2.70E+03 7.87E+01 2.70E+03 7.84E+01 
2.70E+03 7.87E+01 2.70E+03 7.84E+01 
2.70E+03 7.86E+01 2.70E+03 7.85E+01 
2.70E+03 7.85E+01 2.70E+03 7.86E+01 
2.70E+03 7.85E+01 2.70E+03 7.86E+01 
2.70E+03 7.85E+01 2.70E+03 7.86E+01 
2.70E+03 7.84E+01 2.70E+03 7.87E+01 
2.70E+03 7.85E+01 2.70E+03 7.87E+01 
2.70E+03 7.85E+01 2.70E+03 7.87E+01 
2.70E+03 7.84E+01 2.70E+03 7.87E+01 
2.70E+03 7.84E+01 2.70E+03 7.87E+01 
2.70E+03 7.84E+01 2.70E+03 7.87E+01 
2.70E+03 7.83E+01 2.70E+03 7.87E+01 
2.70E+03 7.82E+01 2.70E+03 7.87E+01 
2.70E+03 7.82E+01 2.70E+03 7.87E+01 
2.70E+03 7.80E+01 2.70E+03 7.87E+01 
2.70E+03 7.81E+01 2.70E+03 7.88E+01 
2.70E+03 7.82E+01 2.70E+03 7.88E+01 
2.70E+03 7.82E+01 2.70E+03 7.88E+01 
2.70E+03 7.82E+01 2.70E+03 7.88E+01 
2.70E+03 7.83E+01 2.70E+03 7.88E+01 
2.70E+03 7.83E+01 2.70E+03 7.88E+01 
2.70E+03 7.83E+01 2.70E+03 7.87E+01 
2.70E+03 7.82E+01 2.70E+03 7.87E+01 
2.70E+03 7.82E+01 2.70E+03 7.87E+01 
2.70E+03 7.82E+01 2.70E+03 7.88E+01 
2.70E+03 7.82E+01 2.70E+03 7.88E+01 
2.70E+03 7.81E+01 2.70E+03 7.88E+01 
2.70E+03 7.82E+01 2.70E+03 7.88E+01 
2.70E+03 7.81E+01 2.70E+03 7.88E+01 
2.70E+03 7.82E+01 2.70E+03 7.87E+01 
2.70E+03 7.82E+01 2.70E+03 7.87E+01 
2.70E+03 7.82E+01 2.70E+03 7.87E+01 
2.70E+03 7.83E+01 2.70E+03 7.88E+01 
2.70E+03 7.83E+01 2.70E+03 7.87E+01 
2.70E+03 7.84E+01 2.70E+03 7.87E+01 
2.70E+03 7.83E+01 2.70E+03 7.87E+01 
2.70E+03 7.83E+01 2.70E+03 7.87E+01 
2.70E+03 7.83E+01 2.70E+03 7.87E+01 
2.70E+03 7.83E+01 2.70E+03 7.87E+01 
2.70E+03 7.84E+01 2.70E+03 7.87E+01 
2.70E+03 7.84E+01 2.70E+03 7.87E+01 
2.70E+03 7.84E+01 2.70E+03 7.87E+01 
2.70E+03 7.83E+01 2.70E+03 7.87E+01 
2.70E+03 7.82E+01 2.70E+03 7.87E+01 
2.70E+03 7.82E+01 2.70E+03 7.87E+01 
2.70E+03 7.82E+01 2.70E+03 7.87E+01 
2.70E+03 7.81E+01 2.70E+03 7.87E+01 
2.70E+03 7.82E+01 2.70E+03 7.87E+01 
2.70E+03 7.83E+01 2.70E+03 7.87E+01 
2.70E+03 7.83E+01 2.70E+03 7.87E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.70E+03 7.87E+01 2.70E+03 7.87E+01 
2.70E+03 7.87E+01 2.70E+03 7.87E+01 
2.70E+03 7.87E+01 2.70E+03 7.87E+01 
2.70E+03 7.87E+01 2.70E+03 7.87E+01 
2.70E+03 7.87E+01 2.70E+03 7.87E+01 
2.70E+03 7.87E+01 2.70E+03 7.87E+01 
2.70E+03 7.87E+01 2.70E+03 7.87E+01 
2.70E+03 7.87E+01 2.70E+03 7.87E+01 
2.70E+03 7.87E+01 2.70E+03 7.87E+01 
2.70E+03 7.87E+01 2.70E+03 7.87E+01 
2.70E+03 7.87E+01 2.70E+03 7.87E+01 
2.70E+03 7.87E+01 2.70E+03 7.87E+01 
2.70E+03 7.87E+01 2.69E+03 7.86E+01 
2.70E+03 7.87E+01 2.69E+03 7.82E+01 
2.70E+03 7.87E+01 2.68E+03 7.80E+01 
2.70E+03 7.87E+01 2.67E+03 7.78E+01 
2.70E+03 7.87E+01 2.66E+03 7.74E+01 
2.70E+03 7.87E+01 2.65E+03 7.72E+01 
2.70E+03 7.87E+01 2.63E+03 7.68E+01 
2.70E+03 7.87E+01 2.63E+03 7.66E+01 
2.70E+03 7.87E+01 2.62E+03 7.61E+01 
2.70E+03 7.87E+01 2.60E+03 7.58E+01 
2.70E+03 7.87E+01 2.59E+03 7.56E+01 
2.70E+03 7.87E+01 2.58E+03 7.52E+01 
2.70E+03 7.87E+01 2.57E+03 7.48E+01 
2.70E+03 7.87E+01 2.56E+03 7.44E+01 
2.70E+03 7.87E+01 2.55E+03 7.42E+01 
2.70E+03 7.87E+01 2.54E+03 7.40E+01 
2.70E+03 7.87E+01 2.53E+03 7.37E+01 
2.70E+03 7.87E+01 2.52E+03 7.33E+01 
2.70E+03 7.87E+01 2.51E+03 7.31E+01 
2.70E+03 7.87E+01 2.49E+03 7.27E+01 
2.70E+03 7.87E+01 2.48E+03 7.25E+01 
2.70E+03 7.87E+01 2.47E+03 7.22E+01 
2.70E+03 7.87E+01 2.46E+03 7.19E+01 
2.70E+03 7.87E+01 2.45E+03 7.15E+01 
2.70E+03 7.87E+01 2.44E+03 7.12E+01 
2.70E+03 7.88E+01 2.43E+03 7.09E+01 
2.70E+03 7.87E+01 2.42E+03 7.08E+01 
2.70E+03 7.87E+01 2.41E+03 7.04E+01 
2.70E+03 7.87E+01 2.40E+03 7.01E+01 
2.70E+03 7.87E+01 2.39E+03 6.98E+01 
2.70E+03 7.87E+01 2.38E+03 6.94E+01 
2.70E+03 7.87E+01 2.37E+03 6.91E+01 
2.70E+03 7.87E+01 2.35E+03 6.87E+01 
2.70E+03 7.87E+01 2.34E+03 6.85E+01 
2.70E+03 7.87E+01 2.33E+03 6.82E+01 
2.70E+03 7.87E+01 2.32E+03 6.79E+01 
2.70E+03 7.87E+01 2.31E+03 6.75E+01 
2.70E+03 7.87E+01 2.30E+03 6.73E+01 
2.70E+03 7.87E+01 2.29E+03 6.69E+01 
2.70E+03 7.87E+01 2.28E+03 6.66E+01 
2.70E+03 7.87E+01 2.27E+03 6.62E+01 
2.70E+03 7.87E+01 2.26E+03 6.60E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
2.24E+03 6.55E+01 1.66E+03 4.87E+01 
2.23E+03 6.53E+01 1.65E+03 4.85E+01 
2.22E+03 6.50E+01 1.64E+03 4.81E+01 
2.21E+03 6.46E+01 1.63E+03 4.78E+01 
2.20E+03 6.44E+01 1.62E+03 4.75E+01 
2.19E+03 6.42E+01 1.61E+03 4.72E+01 
2.18E+03 6.39E+01 1.60E+03 4.69E+01 
2.17E+03 6.35E+01 1.59E+03 4.66E+01 
2.16E+03 6.33E+01 1.58E+03 4.63E+01 
2.15E+03 6.29E+01 1.56E+03 4.59E+01 
2.14E+03 6.26E+01 1.55E+03 4.57E+01 
2.13E+03 6.23E+01 1.54E+03 4.54E+01 
2.11E+03 6.19E+01 1.53E+03 4.50E+01 
2.10E+03 6.17E+01 1.52E+03 4.48E+01 
2.10E+03 6.13E+01 1.51E+03 4.45E+01 
2.08E+03 6.09E+01 1.50E+03 4.41E+01 
2.07E+03 6.06E+01 1.49E+03 4.39E+01 
2.06E+03 6.03E+01 1.48E+03 4.35E+01 
2.05E+03 5.99E+01 1.46E+03 4.32E+01 
2.04E+03 5.97E+01 1.45E+03 4.29E+01 
2.03E+03 5.94E+01 1.44E+03 4.28E+01 
2.02E+03 5.91E+01 1.43E+03 4.24E+01 
2.01E+03 5.88E+01 1.42E+03 4.21E+01 
2.00E+03 5.85E+01 1.41E+03 4.17E+01 
1.99E+03 5.82E+01 1.40E+03 4.14E+01 
1.97E+03 5.79E+01 1.39E+03 4.12E+01 
1.96E+03 5.75E+01 1.38E+03 4.08E+01 
1.95E+03 5.72E+01 1.37E+03 4.05E+01 
1.94E+03 5.69E+01 1.36E+03 4.02E+01 
1.93E+03 5.66E+01 1.35E+03 3.99E+01 
1.92E+03 5.63E+01 1.34E+03 3.95E+01 
1.91E+03 5.60E+01 1.32E+03 3.92E+01 
1.90E+03 5.57E+01 1.31E+03 3.89E+01 
1.89E+03 5.54E+01 1.30E+03 3.86E+01 
1.88E+03 5.51E+01 1.29E+03 3.83E+01 
1.87E+03 5.49E+01 1.28E+03 3.81E+01 
1.86E+03 5.45E+01 1.27E+03 3.77E+01 
1.84E+03 5.42E+01 1.26E+03 3.74E+01 
1.83E+03 5.38E+01 1.25E+03 3.70E+01 
1.82E+03 5.35E+01 1.24E+03 3.66E+01 
1.81E+03 5.32E+01 1.23E+03 3.63E+01 
1.80E+03 5.29E+01 1.21E+03 3.58E+01 
1.79E+03 5.26E+01 1.20E+03 3.56E+01 
1.78E+03 5.23E+01 1.20E+03 3.53E+01 
1.77E+03 5.20E+01 1.18E+03 3.49E+01 
1.76E+03 5.17E+01 1.17E+03 3.46E+01 
1.75E+03 5.13E+01 1.16E+03 3.44E+01 
1.74E+03 5.10E+01 1.15E+03 3.41E+01 
1.72E+03 5.06E+01 1.14E+03 3.38E+01 
1.71E+03 5.03E+01 1.13E+03 3.35E+01 
1.70E+03 5.02E+01 1.12E+03 3.32E+01 
1.69E+03 4.98E+01 1.11E+03 3.29E+01 
1.68E+03 4.94E+01 1.10E+03 3.25E+01 
1.67E+03 4.91E+01 1.09E+03 3.22E+01 
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D[1/s] Tau[Pa] D[1/s] Tau[Pa] 
1.07E+03 3.19E+01 9.23E+02 2.76E+01 
1.06E+03 3.16E+01 9.11E+02 2.72E+01 
1.05E+03 3.13E+01 9.01E+02 2.69E+01 
1.04E+03 3.10E+01 8.89E+02 2.65E+01 
1.03E+03 3.07E+01 8.79E+02 2.62E+01 
1.02E+03 3.04E+01 8.69E+02 2.59E+01 
1.01E+03 2.99E+01 8.57E+02 2.56E+01 
9.99E+02 2.96E+01 8.47E+02 2.52E+01 
9.88E+02 2.93E+01 8.37E+02 2.50E+01 
9.76E+02 2.90E+01 8.25E+02 2.46E+01 
9.66E+02 2.88E+01 8.15E+02 2.44E+01 
9.56E+02 2.85E+01 8.02E+02 2.40E+01 
9.43E+02 2.81E+01 7.93E+02 2.38E+01 
9.33E+02 2.78E+01 7.83E+02 2.36E+01 
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APPENDIX C.  CSEM MICROGRAPHS 

 

 
Figure C- 1.   Micrograph of Replicate 1 of the 241-AN-104 As-Received Solids  

at 50X magnification 

 
Figure C- 2.   Micrograph of Replicate 1 of the 241-AN-104 As-Received Solids  

at 500X Magnification 
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Figure C- 3.   Micrograph of Replicate 1 of the 241-AN-104 As-Received Solids  

at 1000X Magnification 
 

 
Figure C- 4.   Composition of Spot A of the 241-AN-104 As-Received Solids 
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Figure C- 5.   Composition of Spot B of the 241-AN-104 As-Received Solids 
 

 
Figure C- 6.   Micrograph of Replicate 1 of the 241-AN-104 As-Received Solids  

at 3000X Magnification 
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Figure C- 7.   Micrograph of Replicate 2 of the 241-AN-104 As-Received Solids  

at 500X Magnification 
 

 
Figure C- 8.   Micrograph of Replicate 2 of the 241-AN-104 As-Received Solids  

at 1000X Magnification 



APPENDIX C WSRC-TR-2003-00479, REVISION 0 
SRT-RPP-2003-00222, REVISION 0 

 

-199- 

 

 
Figure C- 9.   Micrograph of Replicate 3 of the 241-AN-104 As-Received Solids  

at 500X Magnification 
 

 
Figure C- 10.   Micrograph of Replicate 3 of the 241-AN-104 As-Received Solids 

 at 1000X Magnification 
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APPENDIX D.  HEAT CAPACITY DATA PLOTS 
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Figure D- 1.   Heat Capacity as a Function of Temperature of the 1st Replicate of the 

As-Received 241-AN-104 Sample 
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Figure D- 2.   Heat Capacity as a Function of Temperature of the 2nd Replicate of the 

As-Received 241-AN-104 Sample 
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Figure D- 3.   Heat Capacity as a Function of Temperature of Water Reference Sample 
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APPENDIX E.  RAW ANALYTICAL DATA 

 
(The large volume of raw analytical data is available upon request.) 
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